MODEL GP US GOVERNMENT 1;4 TON, 4 WHEEL DRIVE, 80" WHEELBASE RECONNAISSANCE CAR

Identification Plate and Caution Plate Located on Instrument Panel
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OPERATION TIPS

The natural inclinetion of every sotor
vechicle operator i2 to take pride im his
vehicln, in ite accelerating qualities,
amoothness of oparation and abillty tlo
travel further an lessa Tuel, To a great
extent, these factors ate subject to tle
contral of the vehicle operator and the
Tellowing paragrapha point cut the precoau-
tionary messuros which should be followed
lo securc the most satislectory results,

TYBREAKING THNF

Before altempling to start the engline
or operile the vehiele, the corefuyl driver
will First make sure that theore is suffic-
bent wabter in the radiator and that the il
level in ihe crankcase is up to the "Foll®
mark on the dip stick, He will also exam-
ine cach tire and mea that [t ts brought
Hgp bt the recommended tire pressure, iF
1here is any indication of one or more of
e lires being low. The good driver will
alao make certain there isa an adequate
supply of fuel in the tank.

Ggne of the most [mportant factors im
the life of & motor vehicle 15 the care it
recelves during the llrat thousand miles
of asperation. For the firat 300 miles,
the new unit should not be driven in cxoess
of 35 miles per hour in direct diive. For
the next 700 miles i1t should oot be driven
in excess of 35 miles per hour. When oper-
ated in the lower range provided by the
tranafer case, new units should never be
driven in excess of 15 miles per hour lor
the firat 300 miles or 20 milea per hour
up Lo 1,000 miles, During the so-called
"hreoking In™ perciod, the lemperalure n-
dicator should be woiched closely and if
there is any tendency loward overheating,
the operating speed should be reduced.

LUBRICANT

To avoid excesslive or premaiure wear,
clean lubricantl of correct aspecifications
must be used at the various points indi-
cpled an the lubricarion chart.

All Ford products are desiged 1o operate
emoothly anid without sharp knocks, rattles
ar metallic noises which indicote friction

in any of the working parts. All unusual
noizses should therefore be investipated at
once so the nechBsary correctlve measaurcs
con be Lteken before meriocus damnge results.
Il Lthe noise seema due (0o an intemal mech-
anical fault, the condition should be re-
parted to a mechanic immediately and cpera-
tion of the vehicle should Le avoided until
it ham been relessed by o qual ilfied technician,

TESTING HRAKES

The brakes should be tested daily soon
after starting. Any [oulty condition in
the hydraulie broke aystem in readlly sppar-
rnt to 1he oporalor ol the Mirst application
ol the brake pedal, snd the matter should
& reporled at onec for correclion.

FRONT WHEEL ALIGNMENT CHECK

The: proper alipgmsent of the fronl wheels
ia o most important fBctor in the stecring
of the wvehicle, If hard steering ia pnoliced,
the first thing to check is infllation of the
front Lires. If the tlres are properly
inflated and the vehilcle tends to wander
to the right or left, or the steering wheel
shokes (shimmies) when the vehicle is In
motion, have a mechanic inspect and make
tho neccsaary repairs.

BATTERY INSPECTION

Battery should be inspected (reguently
and terminnl corroaion resoved by scraping
or using » solution of hoking (bicarbonate)
soda and water. After the terminals have
been cleaned, they should be coated with
vaseline aor light grease.

ELECTRIC CIRCUIT TERMINALS

All clectrical conncoctions must b= kept
clean and tight. Bear in mind that corroded
terminals, also loose and dirty ground con-
pections will cayse ultimate fallure of the
electrical system,

SPARK PLUGS

Check apark plugs Trequently for loose
connections or broken porcelain which will
usually bhe indicated by that particuler
c¥linder missing firc when the engine is
oparating under a heavy load or accelera-
ting with a wide open throttle. Faulty
spork plugs and wires should be replaced.
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AIR CLEAMER

[nairections far cleaning the oil balh
Lyvpe air clesancr are given on the decal-
comania on the abr cleaner.  Under oxtreme-
Iy dusty conditions, the air cleaner ahould
ke cleaned more frequently and relf{lled
with new 2il of the same viscosity as is
psed in the arankcase.

WORK [N UNDER VEHICLE

When working uoder the vebicle, il s
inadvisahle to depend only upen a jack
ta support the weight., Usc wooden blocks
or wonden Jack.

REPORTING MECHANICAL FAULTS

Report aoy mechiniical trouble and have it
corrccled, Tomporary repairs should he
used only 85 an cxpodicnt.

REVERSTHO

Reverse as little as possible. MWewor
reverge without sounding the bhorn and mak-
ing absclutely =ure that the way is clear.

TIRE INFLATION

Proper tiee Inflation not only produces
the greatest nuzber of miles per tirc but
helps (o Avelid accidents, Unequally in-
Tlated tires result in poor sleering, pour
hpaking and excossive alde away on curves.

CHANGENG TIRES

When chongling tires, one o moee of Lhe
wheels -esting on the ground should he
blocked securely with a rock or other suit-
able abicct. Do not depend upon Lhe brokes
ta hold Lhe wehicle while tires are helng
changed, since there is always lhe posai-
Eility of the brakes being thoughllesaly
released.

SPINNING OF WHEFLS

Spinning the drive wheels only digs rhem
deeper into mad and soow. Rook the car [or=

ward and backward a few inches ropestedly
unlil =ulfficient iraction can be sccurcd.

RACING THE ENGINE

Racing the engine causes cxcessive gtrain
o1 the mochanism und premoture wear. This
is especially bad in cold weather when the
cngine is cold because the cil is thickened
by low temperalures and doss not circulate
as rapidly as whon warm.

ERCINE ACCELERATION

Mocelerate gently., Tramping oo the ac-—
celeratar enly forcea meore gasoline into
the cylinders than can be eflfectively used,
and under some conditions might reaalt in
the engine sizlling,

ENGINE IDLING

Pornitting the engine to idle for long
periada af time not only wastes pascline,
Dt has a tepdency Lo foul the epark plugs.

ENGINE OVERHEATING

‘When engine iz averheated, cold water
sghauld nat be poured inte the radiator
unleg=a the engine is running 50 that the
water pump will circulate and mix the cold
water with the hot water before it strikes
the cylinder block end head. -When engine
overheats, always check the fan belt first
faor alippage. Tighten the belt if it ap-
pears to be too loose, Also check the hose
connecticns to =ee that they are tight,

SKIDDING

When traveling at high retes of speed
o a loose gravel rood, motor vehicles
somctimes sway aor ekid dangerously. Loose
Rravel may Le Lhrown under such conditions
anid injure pedeatrians or break windows
of paszing vchiclea, The hrakes shouwld
be woed with caution to bring the wvehicle
under contral,. To apply the bhrakea abrupily
while skidding only increaases skidding.
Cencentrate on ateering the vehicle in the
event a tire should hlow cut. Then remove
the oot [rom the accelerator and use the
brakes with cautlan.

AFPLYING BRAKES

Applying breaks loo rapidly results o
exoossive tipe wear, It may also reaalt
in a dangerous skid when on wet or icy
pavemnents.
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ATOFPING THE VEHILLE

Crem ta a gradueal stop.  Sudden siape,
the npnse ax sadden starts, wisie gasalioe
and ore dangerous Lo ULWe passongers.

USFE o CLuTal

Ludden engagesenl of the clutch, cows-
ing jerky atarting of Killing the cngipe,
lnescpses the strain oo the clutch and
ptacr partn dinvalved. Helease the clulah
pedal alowly =0 &a to Insure B gradoal con-
tact Defwuen cluteh plates.

USE OF GEARS

Tnnecessary spocding of the vehicle whidle
in the lower gears, prectlically doubles gan-
ol ine consumotion. Shilft Lo high gear be-
fore 15 mllea nn hour in reasched.

LOW OEAR

Low speed gear rpiios ore provided [or
ume when the geing 18 Renvy. The best
driver ghifts ipta these lower ratlos' when
neceasacy [or most eificiemt wvehicle opor-
a*ian, Alwovn descend a hill o the same
gear used in ancending 1o,

COASTING

When gaing down geade, wvse englne Soa-
pression o assist o esintalning coutrol.
Never disenguge the cluteh and cossl down.
Thls s cxtremealy dangefous when an un—
faressn cocrgency demands pronpt Blopping
of ihe vehicle, Usimg the brakes whon
coasting usuatly results En burnt linings
and, under ewireme conditlons, might rendor
the oraken numeless.

FIRE

A gasoline or oil fire in a motor wehicle
punt be hagdled quickly to avold aerious
domage. In the cvent of auch & fire, tuen
of l the ignltion and light awitches im—
mediately., Uso the Fire extlaogulsher ==
guickly o8 possible lo exlioguish the [lages.
it in the englne compartocnt, sveid rala-
ing the pooad unless it la inposaible to
get at the Flawes in any niher menner. If
mo Fire extingulsher La avallable;, cmolher
the flomes with o tarpsuling, bloanket, oot
sand, dirt or other aimllar matcrinl.

ABUSE AND NEMRECYS

Abuge and neglect of the wvechlicle en-
treated to you will always result in pre-
zature repalrn. Your efflclency as o driver
can be effectively measured by the cosl
of repairs made and charged to the vehicle.
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Ignition Switch
Starter Button
Carburetor Choke
Hand Throttle
Accelerator
Clutch Pedal
Brake Pedal

Transaission Shift Lever

Eserpency Brake Lever

Front Axle Drive Lever

Transfer Case Auxiliary Range Lever

Light Switch

Instrument Panel Light Switch
Light Beam Control Swilch
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Inatruments and Controls - Fig. 1

15.
16.
17.
18.
19.
20.
:1'
21.
13.
24.
:51'
. 26.
ar.
18,

Deam Indicator

Fuel Gauge

Ampeler

011 Gauge

Tesperature Gauge
Windshield Swing Ars Ruts
Fire Extingulsher
Speedoseter

Windshield Latches

Rear View Mirror

Gear Shift Plate

Cautlon Plate
Nomenclature Plate

Brake Master Cylinder Cover
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QPERATING THE VEHICLE

iDrivaer®s Instswet Lans)

Belore asscintling 1o operace any molor
vehicle with which the apetatar 18 nog
Temiiigy, 1t b2 iqperatllve thatl he Fanil-
Larvize Tlmaell wilh all the various <an-
1tals, In gomeral $be Pord 1lght Heone
eatasance ol Cogmaned car 15 operaled dnd
conirolled in ecxactly the samc manncr as
Ford comaercial cars. The main pointl of
differenoe, however, is that the unit ia
el L] Wity [oagr -wlere] drive, as well as
gn dmday drlve to pravide doce powed al
The wheels witen e unil 1s aperalszd e
mud, deep sand or op steep grades.  This
neges3itates the addition of two cxtra
ahilt levers, the uxe of which will be
described in detail in the Tollowing poges.

All nf the cotrals and instcumenis
are jllosisaced in Figise §. Ft wlll be
Glrsgrwad that oach Yem has Bedpy niola goad
=noas lu axaisl che veader in localiog
Lhe varicus items as they arc deacsribed
in lbe [cllewing paregrophs:

IGHTTION BWITLH Mo, T s loeosiced an i dosh
sliphtly ta the right of the scesring col.-
umi.,  Taroipg the switch 10 e right clog-
ag the lgndtion cbrcuif =0 1hal current
will flow 10 Lthe ignttion coll and dis
iributor. Turnlog the swilch ta dhe Felf
breakd |he circudil ond wiff slap the en-
ginc,

STARTER BUTICH Mo, 2 is loatod at the lower
laft cornce of the instrusent pancl, When
thii=e button 18 prosead tn, cuyrent ia aup-
plied 1o the magnelic slarier switch which
in turn closca the cleosilt ta the starcer
nolar.

CARHUREITR {HOHE Ho. 3 s Fle contpel bution
Lp the ceater of the jnstrument pepel ta
L Yeft of Fhe instlfiwgenl graup.  Whao
this coniral Lubten i3 pulled out, i€ ve-
Musas the amounT of #21F going lhoough 1he
Gitchmretaz pnd thus provides s cicher mix-~
ture, YWhen Che engloe 58 worm, it 18 not
nocessacy Lo pull mud Lhe choke butten, in
[ozt, this omirel sbosdd only e used when
the weather is sufficicnily cold 1o cause
difficulty inm stariing.

The choke button shouald e poested ino Lo
ils slop az soon 98 1he copine is saffi-
clently warm 1o rus smonlhly.

HAMD» THECTTLE Mo. 4 is the conrrol bution
ta 15 right of the insrrymenst panel group.
Pulling this batlon colward opens the car-
buretar 1hrottile and increases (he spees)
of the coRinc. Duriog coid weather thils
ponttal should be pulled oul approxiastely
oe-quarter of an inch ec tie cogine will
1dle somewhat Faster until 1t is thoroughly
warmes . Thia contrel can alaoc be uacd
when it 13 desiroble 1a rar the angling at
o oopslan ] Spoed,

ACCELERATOR Ne. 5 i3 & treadie-ivpe lever
which acliuates the lipkapge connechéed To
the sarburctor throbttde plale and 1B
increases or decreases the spesd of the
£ L0es .

LLUTAL 17EDAL M. b cages the tengion oxerted
by the Clutch Prossure Plote Spriogs to La
colozsed when the pedal 13 pressad dewnward,
Thias Hamgages the enplone Mon the trans-
misaion and caldas the trananisaicnh gears
to atop revelviog =0 1he geacs the operatosr
doglrea to use can be osshed easily.

Il is o good practice o dlaopgage the
clutch Lefore slarting the engine az thias
will nmotl enly enable 1he starter €0 crank
the cogine nore eesily in cold weather bt
will alao prevent the wvehicle Trom movieg
in the event the transmisslon pear shifi
lever bay been unknowingly left in gear,
Do not drive with the Foot rosting on ‘the
clutch pedal as this will cause premsture
weap of the clutch facings and cluetch throw
nllt bearing i

ERAKE FEDAL Mo, ¥ IS cotnesteod by a rod to
& plsten io the Hrake Master Cylinder,
¥hen pedal 15 pressed downward the piston
Forces Flutd Ceom the Master Cylindsr throvgn
connecting tubes to cylinders at cach of
the Pour wheela which in twm expend the
brake shoed,

TEANSKISSION SHIFT LEVER Mo, 3 is paed in
cxactly the seme zapner as the gear ahift
lever on Ford commercial cars. It onra-
vides three forward apeeds ond coc re-
verse and operates entlrely independent
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af the twa tracafef cagse ahift levers,
Lover positims Tar the various gear chong-
cs oare shown on ithe plate attached to the
inaf pitwent pande] and ace also diacussod in
detaii in o Tollowing paragrapl.,

EMERCENCY LRAKE Mu, 9 octusloes o scparabo
hrake shaos lacated on the rear prapeller
shafi direetly behind the tranzslcr casc.
This lever should be pulled backward as far
as possible whenewver the vehicle iz parked.
After starling the engine and placing the
tranamissicon 1o gear, the brake should be
released by pushing the lever Torward as
far #sa possible.

FRONT AXLE DRIVE LEVER No. 1% is conpected
to the trapsfer casze and 15 used to engage
or disengage the froat axle drive as de-
=ired, HKhen Lhe vehicle is 1o be operated
co smoath hara ground or pavement the lever
shouwld be pusheod 1o the forward poaition
za the rent axle drive will he dlsengaped.

TRANSFER CASE AUKILIARY GEAR LEVER Mo, 11
enables ihe cperatar to shift into low apeed
goars when the vehicle muat be operaged
throggh mud or sand or in the high speed
gears when the vehicle is being operated
an pavement of hard groond wilkout pulling
a load. The low speed auxiliary range
gears cannol be engaged unleas ithe {ront
axle drive 1z ecngaged,

LIGHT SWITCH Ko, 12 is located on Lhe in-
strument panel directly below the choke
putton and has twoe positions, Woen pulled
cut 1o the first position, it turms on the
blackout 1ights only. The button on the
side of the switch knob sust then he pressed
before the swilch can e pulled cut to a
gtop in which pogition it turps on (he
hepdlights, tail light and instrpment pancl
light.

Thiz button is a safety [ecature which
prevents accldentally turning on the head-
lights during & blackout pericd, Belore
leaving the vehicle after dark, make aure
the light switch i3 in the "of (" position
po ad 19 avold the possibility that the
plackout Tights may have been left burning.

IHSTRUMENT PANEL: LIGHT SWITCH No. 13 is con-
froficd by o saall toggle switch mounted
widerneath Lhe instfument pancl to the lelt
pf the sleering <colemno. This will turn
the instrusent panel lights on or off e=3
deslred.

LIGHT BEAM GRTEOL SWITCH No. 14 iz located
on the Floor oard to the left of the clutch
pedal. After the headlights hawve been
tured oy, thid switch con be operatosd by
the lelt (oot fo switch to either the upper
ar lower beam im fhe hoadlights.  The upper

boam iy used Toer last driving on countey
lilghways while the lower beam is uscd for

driving in trallic.

BEAM I[NDICATOR Mo, 15. i3 & small red light
which Is turned on when the heodlights are
switghod to the uvpper beam.  When approach=
ing an on-coming car, awitch to the lower
Dearn, red llght off, by pressiog down on
the foat switch so as to avedd Blinding the
apprnuchihg driver.

FUEL GAUGE No. 16 Isan electrical tyvpe gauge
which indicates the approximate emount of
Basoline in the tank. The gaoge doss not
register except when the ignition is turned
o,

AMAMETER Ne. 17 5 locsiled in the lastrument
groip,. The diel indicates whether current
i5 being chorged inte or dischorged From
1he baltery, The cucreat Flow b5 controlled
by fhe generator regulator and the smount
of charge will vary with the load and con-
dition of the baticry. ¥hen lke voltage
of Lhe batiery reaches a pre-delermlned
value, the indicator hand will drop to 2
Tower cliarging rate.

A slight [luctuation of the indicator
homd &t this point is caused by lhe sclion
ef the geceraler regulator.

OTL GALGE Mo, 15 18 an eleclrical type prea-
sure gauge. Normal pressure is approxi-
mately 25 pounds, depending of colurse, upon
the condition of the oil in the engine.
Heavy or cold oll will result in higher
presasurcy thin or hot ofl will show a8 lower
pressure,  Toe oll pressure gauge serely
indizates whether or not the engine oil is

velrcylating and does notl show the quantity

ar mislidy aof 1he oii.

In the ovent the indicolor hand drops
1g fero or Tluctuntes rapidly, the engine
should be stopped immediately as this indi-
caten that proper oil pressure is not being
mainiained and ihe engine might be dapaged,

TEMPERATURE INDICATOR HNo. 19 is &lso an
electrical type imstrument and shows the
temparature of the water in the coaling
systom,. The gauge operales ooly when the
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ignition switch is on and points to the
hat end of the gauge when the ignition
switch is turned off.

WINDSHIELD CLANPS Moa, 20 and 21: The wind-
shield isa so desipgned that it can be opened
forward while in the upright peaiticn. This
is done by loosening the two knurled clamp
nuts and pushing the bottoz of the wind-
ghield outward to the desired position,
The two clamp nuts ashould then be tightened
on the swing arms.

FIRE EXTINGUISHER Mo. 21 iaheld in place
againat the cowl panel by a spring-type
clamp. This clamp must be Sprung open
before the Fire extingulsher can be removed.
After resovipg the fire extinguisher [rom
the mounting brackets, 1t can be operated
by turning the handle to the left and then
pumping it in and cut. Each operator should
carefully read the directions on the fire
extinguigher so as to lamiliarize himself
with ite usbe.

SPEEDOMETER MO, 22

The apecdometer abould be vsed as a goide
for correct gear shilting, following the
recommendations indicated on the caution
plate for each transmission and transfer
case pear change.

WINDSHIELD LATCHES NO. 23 !

Latches are provided at the lower right
and left corners of the windshield that,
when released, permit the windshield to
be folded forward over the hood. When in
the lowered position, it is {mportant that
the windshield be securely fastened to the
hood, using the latches provided for that
purpcse located on each front corner of
the hood.

REAR VIEW MIRROR NO. 214

The rear view mirror, located at the
left-hand aide of the inatrument panel,
is adjustable, permitting the mirror to be
extended further from the body for better
rear view,

LEAR SHIFT PLATE NO. 15
The plate {llustrated in Figure 3 i=

fastened to the instrument panel to assist
operators who are not familiar with the

O —FEONT - e
TRAMSFER CASE | TRANSHISZICH
WUTI Lo & i

iH }"
HIGH

auE, |
RAMNGE I i L

FRONT
AELE
DHIYE

=

MEERORGE FROMT i.“!FLE DHL‘EE Wl:ﬂ:lln
ATI H OEY HARD SURATACED H
EFPI.'F: HG OH D 5;.-6

Fig. 3

operation of the wehicle., It shows the
correct posltions in which to place the
transfer case shift levers, as well as the
transmission shift lever, for various speeds,

=i — CAUTION — o
T MATIN PERMISSIILE SOAT TPEEDS |

TRAMSHISEIOH TRAMSFER CRSE 1M :
LT HIGH EARGE | LOW AAMGE
HIGH 5 MLPH. 7 HFH.
IHTEAMEDIATE « AR £ T
Law e - ¥ =
I__‘."H,EE'H[HEE W = J = I'TJ
Fig. 4

CAUTION PLATE NO. 26

The maxisum permisaible road speeds for
the various gear poslitions are specified
on this plate Figure 4, It is very lm-
portant that the instructions ocutlined on
the caution plate be carefully observed.

ﬁiﬁ : o
OMEMCLATURE TRUCE, ¥ TOM, 404
SUPPLY ADH QR SERYECE

MAINTRIHIKG VEHICLE iQUARTEAMASTIR CORPE

HAKE AHE MODEL: FORB-GF
SERIEL MUMBER! [ |
MAXIHUH GROSS WIIGHT! 1800 LB,

DATE OF DELIVERY - 1 I

RECOMMEMDER BY MANUFACTEEER:
GETAHL WATIMNG GF GASOUVIME — HIN, &5
SAEGRARL OF QL FOR SUMMER USE 39

Ef' SALGRASD OF GIL FOR WIMTER USE I

Fig. 5
MOMENCLATURE PLATE MO. 27

Thia plate, located on the right aide of
the lnstrument pancl, provides all ncces-
sary information for readlly ideatifying
the veflicle. An illustration of the plate
is ahown in Figure 3.

HASTER CYLINDER INSPECTION COVER NO. 23

The master cylinder inspection cover,
located in the floor, muat be removed be-
fore the flufd level in the hydraulic brake
master cylinder can be examined.
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CHTERAT ING [HETHUﬁTIDﬂg
STARTIRG THE FENGINE

1. De snc¢e traoseiasicn pearshift leower
ig in ncutral pozition, a8 dmlicated on
the gearahil{ [Inlarmatlon plate.

2, 17 the cngine ia cold, pull out Lhe
hand threttle From 074" (o 3/B7.

3. Pull choko outward alightly o oasl
wepilicr or almost to ihe stop in mAavarely
cold wealihey .,

4, Tam ipnitiaon swiech kev ta the ight.

5, Press staster button, It s alwayva
pavignble o Hsenpguge the cluteh ae the
some bime, AL soon an Lhe engine Aatarts,
release the starler buttom.

6., Push the ahake i grodually we Tor o
pogslinle without disturbing the spoath par-
Tarmance of 1he 2Agine. A% Soon az the
cngine {8 warcod uap, push the choke all
tae way in.

7., Push in the band throttle oftee (he
crnglne warma up suflicieacly (o ldle smooth-
ly. AYOID RACING THE ENCINE WHILE IT IS
CoL L.

STARTING THE VEWICLE

The Jollowing instrections apply ta
aarmal oporations such as are encounkercd
in driving a vehiclg of thls type during
B tralning period,

the front exle delve lever
the [ront

1. Make surec
iz in thc rfarward pagition so

aule drive [s disengagerdf.

1. Meke sure the translor cam Buxilingy
range lover is pulled backwared to ihe high

specd range 25 lndicated o the instrection
plate (Figure 3).

3. Fully depress olutel pedal so fhe eluteh
will be complelely disengaged.

4. Move Lronsmission gearshift lever to
the Iaft and backward into low speed posmi=
tion (Seo Inatraciicn Plate).

8. HKelease hznd brake lever,

i, Genkly depesss Acocelarptar Pedal to
Apecd up ongine slightly.

To A2 the aigine spoed lonorcpscs gradually
and sooothly relcase tha cloreh aedal, As
the cleteh angages and {1l vebiclie glorts
o moeve, pul stightly nore pressure on the
Aaccocleratar Podal so the engine will pink
up the load amocthly,

B. At a apacd of approximutely 7 milew per
heur, depross clulch pedal aod at the sames
tlee relesss pressure o the Accclerator
Pedal. Az soon &5 the clutch fa disenpaged,
aove the transmiasion gear shilt lewver out

of the lower gedr podltion date aewiral
srd [rom there [nto the sooond apéed posi-

tion which ia fto the cighl aod Corvord
{8ec Instructionm Plate). After this shifr
in completed, the clutch cen be rcleascd
withauwt any healtanoy ond ot the sé&ne 1ime
presa duwn on the Accelarsior.

0., After the vehicle has attoinoed o Speed
of appraximately 1B nlles per bour in secatd
gear, follow the dome mrodedurs oublinsd
nhoveg ta ahift the gearshilt levar into the
thhird or hlgh apesd poaition. This is done
by serely digensaging the clutch pedal, re-
lcasing prossure an The accelemaior and
[hen moving the tranamisslon gearmhiflt
laver atralght beakward [roa Lhe fecond
apoed gear postiion 1o the nlgh speed noai-
tiem.

SHIFTING TRANSFER CASE LEVIR

Hne faregoing instructions cover opsia-
tion nl the wehbele on dry hard surfeoc
roads. Under such condifiops, she Tront
axle drive should always be disengaged.
Cperation over middy reads or In deep annd,
of couvsé, necesshiatea the application
of marg power to Lhe wheels acd this <an
Le accomplished hy engagiog the fromt axle
drive. To do thia proceed as followa:

1¥ Dismcngoage the alulolh aod g the Sans
time release pregaurs an the accelerator.

7. Pull front axle drive lever backward,
thita engaglng front axle delvg genrm.
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i- 5hift Teamsmission lewer to onpgage
gear considerad necessary lor {he particye-
lar trpe of toad.

4, Immcdiatcly engage clutch and press
down on the ool acoclorator.

SHIFTING TEANSFER CASE FROA HIGH TO LOW
SPEED RANCE

Doocasionral]ly the whicle oust be oper—
ated with capacity load in decp mud or sand
which canngi o negatiated by wsing the
nigh speed range of gears. To shift to
ihe low spoad Fangs, proceed a= followar

l.. Bring the vehicle to 2 complete stop.

2, Xake sure the Front axie drive lever
15 meved Yeckward into e cogoped position
a= the Auxilisry Range gears cannol be
cagaged unless the [ront axle drive is
connect ed,

3. HLth the clutch disenpgaged, push 1he
transler case auxiliary renge lever all
the way forward into thes low position as
shown o the Instiruction Plate.

4, ¥ove transeission gesrshift Jever to
low or sscond speed as desired. and Tollow
the procedare previousiy outlined For atart=
tng tax vehicla,

SIFTIRG INTO REVERSE

The velhiclc must be broaghl (o o ooaploete
stop efore the transmission can e shifted
into reverse gear. To operate in reverss,
procead Bs follows:

1. Dizengape clutch.

2. Howve tranamizalon gearahift laver to
the Lalft and forward.

3, Speesd vwo ihe eogine slightly by putiing
a Hight- pressure on the accelerator psdal,

Z. Belease clutch padal gestly and at the
some time exert slightly wore presadre an
the accelerator pedal so e enpine will
plok dp the lead smoothly.

STIOFPING THE YEHICLE

1, Remove foot From sceoelezalor pedal.
Excepl in cmergeRey stops, this should be

done some Jdistamoe before reaching the

polnt where the vehicle Iz to slop so the
compression of the engineg will slow Jdown
the vehicle,

2. Apply Drake Dy pressing down on brake
pedal .

3. When spesd hes heen reduced to apnrox-
imetely ¥ miles per hour, disenpage olittch
and move trapsmission gearpshift lowezr fnto
the nevtral position, saintalning pressure
o brake pedal yntil vehicle atopa.

4. Apply hamdl bhyake.
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Engine Dilinn Syatem - Fig. 7

GENERAL LUBRICATION

Before considering the detaila in con-
nection with lubrication of modern motor
vehicles, it is essential to understand
some of the conditions which are encountered
in such vehicles., In the [irat place most
of the moving parts are manufactured to &
high degree of preciaion and are fitted to
very close limita, Lubricanta for such
parts must be capable of penetrating be-
tween these closely fitted parts quickly
gnd maintain their lubricating gualities
under high operating temperatures. Dif-
ferent qualities in lubricants are re-
gquired lfor different parta of the car due
to the varying degrees of pressure; heat
or friction.

Engineers have made a careful study to
determine what type of lubricant will most

effectively combat friction and reduce heat
in sach of the various units of wvhich a
motor vehicle is comprised and the import-
ance of adhering closely to the factory
recommendations as to lubricant cannot be
over emphasized, To [ully appreciate the
importance of using the right lubricant in
the right place, a motor wehicle should be
considered as a group of entirely different
mechanical units, many of which perfora a
different function. For this reason they
must b# lubricatell with a lubricant es-
pecially designed to combat a degree of
heat, friction or pressure encountered in
that particular unlt.

The particular type of lubricant for
cach point is covered in the Lubrication

Chart.
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ENGINE

As illustrated in Figure 7, the engine
is lubricated by pressure feed to the main
connecting rod and camshaft bearings and
by splash to other parts. The gear-type
0il Pump Housing is cast integral with the
front Main Bearing cap and is driven from
the crankshaft gear of the timing gear set.
The oil pressure relief and regulating valve
illustrated in Figure 8 lifts at 30 pound
pressure which will show a gauge pressure
from 15 to 30 pounds on the instrument panel
depending on the temperatures of the oil and
speed of the engine. The oil in the engine
when shipped from the factory issatisfactory
for the first 300 miles. After this period
of operation, the engine o0il shouldbe drained
and replaced with new o0il of the correct
viscosity as shown below:

AHOVIUIUG

0il Relief Valve - Fig. 8

PREVAILING TEMPERATURE RANGE: S.A.E.
Viscosity
No.
Temperatures above 32 degrees 30
Fahrenheit
Temperatures below 32 10 or 10-W

degrees Fahrenheit

OIL PAN DRAIN PLUG

It will be observed that the oil pump
screen is an integral part of the oil pan
drain plug, Part 6730, Figure 82. As a

precautionary measure toward preventing
accumulation of sludge or foreign matter
on the screen, it is suggested that this
screen be cleaned in gasoline before the
plug is replaced.

OIL CHANGES

Under normal driving conditions, the
engine oil should be changed every 2,000
miles. By normal driving conditions we
mean within temperatures ranging from 32
degrees Fahrenheit to approximately 80 de-
grees, medium road speed and average dust
conditions. In extremely cold weather when
condensation and crankcase dilution might
cause the formation of sludge in the crank-
case, the oil should be changed more fre-
quently.

This procedure should also be followed
with units which are operated infrequently
and for short periods during cold weather.
This type of operation promotes the accum-
ulation of water in the crankcase result-
ing from condensation and products of com-
bustion within the engine., Such moisture
and other contaminants are largely evaporated
after the engine becomes thoroughly warmed
up but under conditions such as those men-
tioned above, they can be a source of con-
siderable trouble if precautionary measures
are not taken.

CLEAN AIR TO

CARBURETOR

AIR INLET

FILTER ELEMENT
OIL SuMP

Sectional View of 0il Bath Air Cleaner
Fig. 9
DUSTY TERRITORY

Not withstanding the fact that the Ford
engine is equipped with an 0il Filter, as
well as an Oil Bath Type Air Cleaner, the
oil should be changed more frec¢-=ntly when
the units are operated under extremely
dusty conditions. The 0il Bath Air Cleaner
should be cleaned out as often as is neces-
sary to keep the sump free from excessive
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accumulations of dirt, Under the most se-
vere conditions this might be necessary
every day although such extreme conditions
are very infrequently encountered, The
engine ventllator screen in the oll Miller
cap should also be checked to see that it
does not become obstructed with dust.,

ADDING QIL
The ofl level should be
kept in the "aale driving

range" as marked on the oll
level bayonet gouge shown in
Figure 10. The Tive guarts
of oil placed in the crank-
casc whon the oll is changed,
brings tthe level slightly
abhove the full mark on the
measuring atick. It 15 not
pnecessary to maintain the
level at this peint and oil
should not neccssarily be
added until the level is down
toward the lower part of the
Fgafe driving range™ indi-
cated on the gauge.

e

It is advisable to walit
goveral minutes after the
engine has been stopped he=
fore checking the oil level.
A considerable quantity of
oll femmpine in the circu-
lating ayatem for. a short

i |
=
g
F
i
i
i
;
;
i
E
[
L]
-

0i1 Level period after the engine is
Gauge stopped and the oil level
Fig. 10 gauge will not register ac-

curately until this oll has
had sufficlent time to drainnback into

the oil pan,
0Il. FILTER

The all ilter vwnit should be changed
after 8,000 to 10,000 miles of operation.
The cleaner @lement and case are manulac-
tured as a complete unit and the entire
element must he changed (See Figure 11).

To change the oil Tilter, disconnect
the oil line at both top and bottom of the
filter unit. Remove the ofl gauge unit
which is screwed into the top of the oil
filter. Loosen the two cap screws which
hald the Filter bracket teo the cylinder
bjock and the clamp screw located betwcen
the filter and the cylinder block.

The filter unit can
then be pulled upward
out of the bracket.
Install the new [ilter
unit Into the bracket
on the engine and tighten
the clasp screw. Then
install the oil gauge
unit in the new filter
and connect both the
top and bottom ol lincs
to the connections on
the filter unit.

far1iLEn

Sectional View of
0il Filter Unmit
Fig. 11

TRAMSMISSION AND TRANSFER CASE

Both the transmission and transler case
should be lubricated with SAE 90-EF gear
oil if such lubricant is available. Since
the selection of lubricants is necessarily
restricted in field operations, alternative
lubricants which may be used in the trans-
mission are SAE 70 oil or lubricants comn=
forming to Quartermaster Corp specifica-
tian VW-L-T61 Class No. 2. For the Trans-
fer Case, SAE 70 oil may be used,

The same type of lubricant should be used
for both sumeer and winter ocperation and the
level should be mainteined even with the
filler plug. It issuggested that the lubri-
cant be changed every 5000 miles or egch
fall or spring, whichever should occur first.

FRONT AXLE AND REAR AXLE

Hypold gears are used in both the front
and rear axle and it is, therefore, neces-
sary to use a "Hypold Extreme Pressure”
type of lubricant. Gear lubricant con-
forming to Quartermaster Corp specilica-
tion VW-L=T61 Class No. 2 is of this type
and should be SAE 90 viscosity.

Avold mixing varlous brands of Hypoid
lubricanta. Il the brand is changed, it
is essential that the rear axle housings
be drained and Flushed with light engine
oil before installing the new Iubricant.

FRONT AXLE UNIVERSAL JOINTS

Chassals Lubricant conflorming to Quarter-
master Corp specificationa ES-444 Type No.
1--Grade No. 1, should be used to lubricate
these parts. Approximately 1/2 1b, (1/2
pt.) is required in each steering knuckle
joint housing., Remove the plug shown in
Figure 6 to inject the lubricant.
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PERMANENTLY LUBRICATED PARTS

The following parts are packed with
lubricant at the factory and will pot re-
quire the addition of any lubricant unless
disasscembly of Lhe paris lecomes necessary
far some other reasons,

Fraont and rear propeller ashaft
Universal joinls

Cluich throw-out bearing
Clutch pilot bearing

Water pump

In the sveny the §lvshesl 18 dissssembled
from the engine for any reason, it will, of
course, be neceasary 1o re-pack the pilot
bearing with a lubricant having a high
pelting point, such aa ES-444, Type 1,
Grade 2.

STEERING GEAR

The level of the lubricant in the steer-
ing gear should be checked each 1000 miles
and if necesaary, add Gear Lubricant YW-L-T61,
Class Wo. 1. This will apply to either
pumper or winter operations.

SHOCK ABSORBERS

The shock absorbers should be refilled
every 5,000 miles with Ford Shock Absorber
Fluid, When refilling an inairument, clean
it thoroughly around the filler plug be-
fore removing the plug. An extremely small
particle of dirt inside the insatrument
might cause it to become inoperative,

CHASSIS FITTINGS

The Lubrication Chart, Figure 6, clearly
indicates the various Tittings Lo which
chassis lubricant should be applied, A
gepi-Tluid lubricant intended Tor use in
a pressure gun should be injecled into these
particular fittings. Every fitting should
be wiped clean before the pressure gun is
applied s0 as to aveid forcing particles
of dirt or abrasive into the parts which
are to be lubricated.

WHEELS AND TIRES

Pressed sieel, drop cenler rim wheels
which were especially designed for this
unit, are used on the Ford Reconnaissance
and Command Car, The wheels are 16" in
diameter, have a 4" rim, 5-1/2" bolt circle
and five bolt holes., They are Fitled with
eithor 550 x 16 tires or 600 x 16 tires.
In pither case the correct infllation pres-
sure is 24 pounds,

The most important facior controlling tire
Iife is the air pressure in the tire. Tire
inflation should, therefore, be checked at
least once each woek and every precawtion
taken to prevent operation of the wvehicle
with tire pressures lesa than 20 pounds.
Under-inflation not only decreases tire
life but alsc adde to the possibility of
a rim brulse,

Eim brulses are caused by the tire hitting
a curb or soee olher object with sulfficient
force to pinch the tire between the object
atruck and the rim. Several cords may be
hioken in the second or third layer of fabric
it the tire will not show any outward signs
of an injury. These cords will gradually
wear on other cords until a break acours.

One of the moat imporiant reasons for close
attention to inflation pressures is the
fact that this wehicle has four wheel drive.
bhen both front and rear axles are driving,
the rolling radius of all wheels must be
equal in order to avoid premature or ex-
cesgive wear in the axle differentlals.

CHANGING WHEFL AND TIRE

To change o whoel and tire assembly, the
procedure outlined below should be [ollowed:
*

1. Apply the emergency brake.

2. Block one of the wheels resting on the
ground with a large stone or block of wood,
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3. Place jack under axle close to the
spring seat aof the wheel which 1s to be
removed, and jack up car until wheel is at
least 1" clear of the ground.

4, FRemove the Five nuts holding the wheel
to the hub. 5See Figure 13. The wheel can
then be removed.

REMOVING TIRE FROM WHEEL

R T kT DU

Deflate the tube
completely. Loosen
both beads Trom bead
scats on rim. Foree
the outside bead from
the bead seat into
the rim well at a
point opposite the
valwve, Be sure the
bead is in the rim
well, then with two

Fig. 12 tire tools placed
approximately 4" on each side of the valve,
1ift the bead closeat to you over the rim
flange. (See Flgure 13.) Follow around
the flange with the tire tools untll the
outside bead is {ree from the rim. Then
force the inside bead into the rim well at
the top and pull out the bottom of the tire
mtil it swings clear as shown in Figure 13.

MOUNTING TIRE ON WHEEL:

Inflate the tube until it is lFairly
rounded out and insert it in the tire,
The tube muat be placed in the tire with
the valve stem at the balance matk. Puah
the {nalde bead of the tire into the rim
well &8t the polnt next to the valve. Foroe
the remafinlng portion of the bead over the
outside Flange of the rim. Do not attempt
ta force too large a portion over the
[lange at one time. Lift up on the tire,
placing the outside bead in rim well at
the valve., Starting at either side of the
valve, force short length of the bead over
the flange, continuing around the wheel

until the entire bead is replaced. Always
keep as much of the bead as possible In
the rim well while installing the tire,

Belfore inflating the tube, push the
valve stem into the casing as far as pos-
sible to make sure that the tube is not

Do not let
go of the valve stes while dolng this,

pinched under the tire beads.

Inflate the tube to not more than 1
pounds pressure, working casing back and
forth. Proper fitting of the tire is in-
dicated by the molded line on the side of
the tire being equally spaced from the rim
at all points.

SPARE TIRE

The apare tire and wheel assembly is
mounted on the back of the body and held
in place by three nuts. The bottom of the
tire rests on & support plate which is
bolted to the bumper. This support plate
has slotted holes so that it can be adjust-=
efd up or down to provide adequate support
for eitheg 5.50 or 6.00 size tirea.

-

T R i s
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ERAKE SYSTEM
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Brake System - Flg. 14

The system consists of a master oylinder
in which hydraulic presgsure is built up
by pressure on the brake pedal, 4 wheel
cylinders operating brake shoes against
each wheel drum when pressure is applied,
and the lines consisting of tubing, flexible
hose, brackets and uniens, interconnecting
the master cylinder and wheel cylindera.
See Figure 14,

The master cylinder ig fitted with a
piston, and the wheel cylinders are each
fitted with two opposed pistons, all of
which are provided with cup peackings, which
act a3 seals to maintain pressure and pre-
vent loas of brake fluid.

Brake Master Cylinder - Fig. 15

The brake pedal, when depressed, moves
the piston within the master cylinder; thus,
sending the brake luid from the naster
eylinder through the tubing and flexible
hoae to each of thne Four wheek cylindera.

Brake fluid is placed under preasure
at each of the wheel eylinders causing
the pistons to move outward agalnst the
brake shoes, bringing the shoes into con-
tact with the druma. See Figure 16. As
pressure on the brake pedal is increased,
greater hydraulic pressure is built up
within the wheel cylinders and consequently
greater force is exerted againat the brake
shoea. The system s selfl equalizing since
all pressure is transmitted to the brake
shoga by the column of fluid and no pres-
aiure can be developed in any of the wheel
o¥linders or brake lines until the pres-
sure la equally distributed at all points.

When the pressure on the oot pedal i=
released, the retracting springs on the
brake shoes rteturn wheel cylinder plstona
to thelr normal or Yoff" position thereby,
forelng the brake fluld back through the
flexible hose and tubing into the mastei
cylinder.,
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THE MASTER CYLINDER

The compensaling-type master oylinder
Fig. 15 perforss two lunctions:

1. By means of the supply reservolr in
the upper part of the housing, it maintains
a constant volume of (luld in the system
at all times regardless of expansion, "heat-
ing," or contraction, "cooling." It also
acta as a pump during the "bleading™ operation.

Wheoel

2. It permita additional fluid 1o enter
the system 1o counterbalance any losa due
o gravity soccpage.

Brake Assembly - Fig. 16

Piston and cup return to release position
mych laster than the fluid in the linea, A
momentary vaguum is created in the cylinder
barrel and additional luid is drawn into
the sysiem Trom the supply rescrvoir through
the drilled holes in piston and past the
lip of cup.

After Mluid returns from the wheel
cylinders, any excesa of Tluid in the system
is passed through port into the reservolr;
thus the cylinder is always full of (luid
for the next brake application.

WHEEL: DRAKE ASSEMOLIES
The wheel brake units are composcd of a

Ziaa EITE
El43 ASSY

2T
ziag
EHH i ZITa

tlll'-l!-f‘l'

dust shield assembly or support plate, two
brake shoes, the wheel cylinder assembly
and brake shoe contracting spring. Figure
18 shows all parts of the rear wheel cyl-
inder in thelr relative assembling positions.

The wheel cylinders, are of the straight
bore copstruction, being 1" diameter on the
front wheels and 7/8" on the rear wheels.

PreBY T 2

am-——t di

Exploded View of Wheel Cylinder-- Fig. 18
Ttt REMOVE THE WHEEL CYLINDER

Should it become necessary Lo remove
the wheel cylinder for inspection, the
[ollowing. operation should be performed:

Disconnect the cylinder [rom the system
by remowving the inlet Fitting and the bolts
which hold the cylinder to the brake plate.
The shoe travel is sufficient to permit the
eylinder to be withdrawm without removing
the brake shoes, alter the relrocting spring
has boen disconnectod.

INSPECTION OF WHEEL CYLINDER

After removing the wheel cylinder, from
the brake assembly, remove the boota, Part
No. 2206,
The pistons, Part No. 21196 and cups, Part
No. 2201, are forced out of the barfel by
the return spring pressure, Part No. 1204,
Inspect the cups for ragged ends and the
bore for smooLhnesa.

Should the bore be scratched or pitted,
it will be necessary to replace the cylin-
der;, to prevent loss of [luid or excessiyve

Cup Wear.

When re-assembling the wheel cylinder;
all parts must be [irst washed in clean
alcohol, then dipped in Brake Fluid for
lubrication. Re-assemble the cup, Part

Exploded Yiew of Brake Master Cylinder - Fig. 17

from both ends of the cylinder. ’

}

——e
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2201, piston, Part 2196, and boot, Part
9206, in one end of the casting. The re-
turn spring, Part 2104, and other cup, 1201,
piaton, 1196, and boot, 2206 are then in-
gtalled in the other end of the wheel cyl-
inder. The unit is now ready for instal-
lation. New inlet litting gaskets muat
be used when connecting the cylinder to
the syatem,

BLEEDING HYDRAULIC LINES '

Whenever a tubing line has beendis-
conneclted at the master cylinder; it is
necessary to "bleed® the hydraulic system
at all lour wheels to expel gpll air,  When-
ever 8 line is disconmected from any in-
dividual wheel, that wvheel cylinder only
must be "bled.®

Loosen the bleeder hose [itting, Part
7208, and sllp on hose, Figure 19. Allow
blesder hose tohang in
'| clean container, such as
pint jar.
Depressa the f{oot
e R pedal slowly by hand;
: allow return spring to
return pedal Yslowly"
to "of f ¥ position. Thia
produces a pusping ac-
tion which forcea fluid
through the tubing and
out at the wheel cyl-

inder, carry¥ing with
it any air that may be
present.

Blecding Wheel
Cylinder - Fig. 19

Watch the [low of
fiuld fromhoss, the
end of which should
be kept below the
surface of [luid.
Whenall air bubbles
cease to appear and
when f[luid stream
is a solid mass,
close bleeder con-
nection.

Refilling Master

Cylinder during

Bleeding Operation
Fig. 10

DBuring this operation the master cylin-

der mist be kept filled with Hydraulic Brake
Fluld., A master cylinder refiller such as

the ane [llustrated in Figure 20 should be
secured in the event a large;, air pressure
refiller is not availeble,

Fluid withdrasn in "blecding" operation

‘should not be used again.

PEDAL ADJUSTMENT

Pedal adjustment is made as follows:

It is important that the link, Part 2143,
Figure 17, be adjusted for clearance where
it seats in the piston. See sectional view,
Figure 15. Should the link, Part 2143, be
adjusted tightly against the piston, by-paas
part may be blocked by the cup, Part 2173,
and compensating sction of the master cyl-
inder will be deatroved. The primary cup,
Part 2173, must be clear of by-pass port
when piston is in ita "off" or released
position. This may be determined by as-
certaining if there is 14" to 1/2% free
movement of the brake pedal before the
piston starts to move.

Sccondary cup (on 2169 assembly) pre-
veats Fluid from leaking out nl’_ the master
cylinder into the boot.

CAUTION: BEFORE REMOVING SUPPLY TANK
FILLER CAP, EXTREME CARE MUST BE USED TO
PREVENT DIRT FROM ENTERING THE MASTER CY¥-
LINDEE. DIRT GETTING LODGED BETWEEN THE
PISTONS IN THE SYSTEM AND THE CYLINDER
WALLS MAY CAUSE SPASMODIC ERAKE FAILURE.

The use of other than an approved Brake
Fluid ar the introduction of oll with a
mineral base or any unsuitable liquid will
cause the rubber parta to swell and become
inoperative. Orit and abrasive subatances
permitted to enter ihe fluid reservoir will
cause the cylinder barrel to become scratched
and pitted. When either of these copditions
occur, it becomes necessary to remove the
master cy¥linder For inspection and recon-
ditioning.
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ADJUSTMENT FOR WEAR

Brakes should be adjusted when the 1in-
ings have been worn to the extent that the
pedal pad travels to within 1" of the toe
board on a hard brake application.

—BLEEDER GOMMEGTION

EGCENTRIC ANCHOR
BOATS

Brake Shoe Adjustments — Fig. 21

Brake drums should be approximatcly at
room temperature when making adjustments.
If brakes are adjusted when drums are hot
or expanded, the shoes may drag when the
drums cool and contract..

1. Jack up all Tour wheels,

7. End play in wheel bearing should be
taken up.

3. Check pedal adjustment to meke sure
that pedal pad travels approximately 1/4"
before master cylinder link end play has
been taken up and master cylinder pistaon
atarts to move.

Repeat the following operations at each
whael .
4. Adjustment is made by turning the
coms "A" and "B" (Figure 21) with a wrench,
in the direction of arrows, until the shoes
come¢ in contact with the drum, then back
of I the adjustment alightly until the wheel
rotates freely inm either direction of ro-
tatjon, Proceed in a like manner on the
hraF: ahoes of all whesls.

PREPARING PARTS FOR MAJOR BRAKE ADJUSTMENT

When major brake adjustment s required
or brake parts renewed, it is recommended
that all brake drums be removed and cleaned
and brake shoes and parts removed, cleaned
and inspected as to condition of lining,
ahoe return springs, hydrauliec wheel cylin-
ders, etc.

During this inspection or disassembly
of brakes, the hydraulic portion of the
ayatem should be left intact s0 that bleed-
ing of the lines will not be required.
This is readily accomplished by disconnect-
ing the brake shoea [rom the cylinder at
the connecting links, without disturbing
the hydraullic connections. The brake pedal
must MWOT be depressed at any time when
brake drums are not in place.

REFLACING BRAKE SHOES
1. Remove wheel and drum asseabl ies,

2. Remove brake shoe retracting spring,
Part 2061, Figure 22. Remove lock nut and
washers [rom eccentric anchor bolts, Part
1027, Remove anchor bolta. Grasp brake

shoea at the bottom and pull sldewise to .

release them from the brake shoe locating
lugas and then remove the upper ends from
the whesl cylinder.

3. Remove the rubber cups and pistons (rom
the wheel cylinder.

Exploded View of Wheel Drake Asseably -
Fig. 21
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Examine all parts in the wheel cylin-
ders and reassemble the units as outlined

on page 20.

Install the new brake shoes on the brake
plate.  Be careful that the upper end of
the brake shoes are properly placed in the
slots in the cylinder pistons. Install
the brake shoe anchor bolts, Part 2027,
eccentrics, Part 1028, lock washers and
nuts. Leave the anchor beolt leck nuts
sufficiently loose s0 the anchor bolts can
be turmed, Each anchor bolt is provided
with a mark on the tang which indicates
the high side of the eccentric. Set these
two marks toward esach other before inatal-
ling the brake drum. Reinstall brake shoe
retracting spring, Part 2035,

The above operation should be perforped
at all Tour wheels beflore pr¢¢c¢d1n$ with
the work of adjusting the brakes.

Alfter relnstalling the hub and brake
drum sssemblles and wheels, bleed the brak-
ing system at all 4 wheels, as described
on page 11,

Apply from 25 to 35 lbs. pressure to
the hrake pedal. This pressure should be
maintained while making the brake adjust-
ment. Applyving pressure to the brake pedal
expands the brake shoes ocut to the brake
drum. Using a small cpen end wrench, turn
the anchor bolts C&D in the direction of
the arrows on Figure 21 until each shoe
barely touches the brake drum. Tighten
the lock nut on each anchor bolt, making
purc that the anchor bolt is held securely
while the nut is being tightened;, so as not
to change the setting.

Remove the pressure from the brake pedal
and turn each wheel by hand to make sure
that the shoes are not dragging. If there
is any indication that a shoe is dragging,
repeat the sbove operatlion more carefully.

The above operation should be performed
for each shoe at all 4 wheela.

After making sure that the eccentrle
anchor bolts are properly adjusted, as

L]

outlined above, the upper ends of the brake
shoea should be adjusted to the correct
clearance by turning the adjusting casms "AN
and "BY, Figure I1, in the directions indica-
ted by the arrows until the shoes touch
the drums, Then back them off very slightly
acs there is clesarance belween the shoea
and the drum. Thisa clearance should be
approximately .008",

BRAKE MAINTENANCE HINTS

1. Pedal goes to floor board.
Cauge: C
a. HNorsal wear of lining.
b. Leask in system.
c. Alr in system.
d. Mo fluld in supply tank.
Remedy:

a8, When brake linings become worn,
it is neceasary to set the shoes into closer
relation to brake drums. This condition
is usually eccompanied by the remark from
the driver that it ia nccessary to PUMP
the pedal several times before a brake is
obtalned. Shoes should be set as close to
brake drums as possible without drag. Do
not disturb anchor pins when making this
adjustment. Adjustment must be made while
drums are cool.

b, A connection leak in the system
will allow the pedal, under preasure, to
go to the toe board gradually. A cup leak
does not necessarily result in loas of pedal
travel, but will be indicated by a loss of
fluid in the supply tank. Il no leaks are
lfound at wheels or connections, resove master
cylinder and check bore of barrel for score
or scratches,

e, Air in the system will cause a
springy, rubbery action of the pedal, Should
g sufficient gquantity be introduced into
the syatem, the pedal will go to the toe
board under normal pressure. System should
be bled.

2. All Brakes Drag,

2000-5
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Cause:
a. Mineral oil in system.
bh. Port hole closed.

Resedy:

a. The introduction into the system
of any oil of a8 mineral base, such as engine
oil, kerosene, or the like, will cause the
cups Lo swell and distort, saking it neces-
sary to preplace all rubber parta. Fluah
systen with alcohol and reflll with Ap-
proved Brake Fluid,

b. Directly ahead of the master
cylinder piston cup, Part 2173, (when in
normal release position) 1s & reliefl port.
It is imperative that thia port be open
wherns the brakes are released. Should this
port, Figure 15, be blocked by piston cup
pot returning to its proper release posi-
tion, the pressure in the system will gradu-
ally build up and cauvse brakes to drag.
Opening a bleeder acrew will allow built-
up pressure to escape and give temporary
relief. Blesder screw sust be tight be-
fore car is driven.

3, Onec Wheel Drags

Cause -
#. HWeak brake shoe return spring.
b. Brake shoeset tooclose to drum,
c, Cups distorted,

Remedy :

8. Springs sometimes lose their
contracting power and take a set. Replace
apring.

b. Readjust shoes to proper clear-—
BACE.

c. Il in repairing wheel cylinders,
kefosene, gasoline and other (luids are
used as a8 cleaner instead of alcohol, the
cups will swell and distort. The return
action of the shoes will be retarded and
ithe hrake drum will heat., Replace cups
end wash unit in alcohol and dip all parts
in luid bhefore reassembling.

4. Car pulls to one side.

Causze:
a. Oll-spaked lining.
b. Shoes improperly set.
c. DBacking plate loose on axle.
d. Different makes of lining.
&, Tirea mot properly inflated.
f. Incorrect caster angle,

Remedy

a. Replace with new Ford lined
hrake shoes, Orease-soaked linings cannot
he aalvaged by washing or cleaning.

bb. The construciion of the brake
is such 8% to cause a slight pull or drift
il shoes are improperly set on the [ront
wheela. On the rear wheels there will be
no drift noticed, but one wheel will slide
before the other. Re-adjust the shoes to
proper clearance.,

&. Loose brake support permits the
brake assembly to shift on the locating
bolts, This ahifting changes the pre=
determined centera and causes unequal ef-
ficiency. Tighten backing plates and re-
adjust shoes.

d. Diflferent makes of linings have
different braking efficiency. Two dif-

ferent makes, one with high efficiency and |

one with low efliciency, would cause car
to pull to vne side. Use Genuine Ford
brake lining.

e. All tires should be properly
inflated.

f. Check front axle,
5. Springy, Spongy Pedal

Cause:

w., DOrake shoes not properly ad-
juated.

b. Adr In systes,

Remedy
B, Sdjust brakes,
bhe Bleed brake system.
6. Excessive Pressure on Pedal, Poor Stop.
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Cause:
n. Arake shoes not properly oad-
justed.
b. Improper lining.

. D011 en lining.

Remedy :

a. Adjust brakes.

b, Replace withnew shoes end linings
recommended type, as improper grades of
brake linings lose thelr gripping quallities
alfter a few thousand miles.

&, Install new brake shoes and

linings.
ADJUSTING THE EMERGENCY BRAKE

The emergency brake is an external band
tvpe mounted at the rear of the transfer
case which operates on a drum Tastened to
the rear propeller shaft. All parts of
the brake are shown in their relative as-
gembling position in Flgure 23.
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Fig. 23

The various adjustmenis on the emergency
braoke are clearly shown in the illustra-
tion, Figure 24. The procedure outlined
below should be followed in making the
adjustments;:

1. Set the hand brake lever in full re-
lease position.

2. Make sure the [lat portion of the cam
"FH, Part No. 2631, is resting on the ear
of the brake band as shown in the illustra-
tion, Figure 24. If not, remove pin "G" s0
the cam will be free.

3. Turn anchor adjusting screw "CH clock-
wise" to move the band in toward the drum
until a clearance of .010% is established
at this point. Replace the locking wire.

4., Loosen the lock mut "A"™ and adjust
screw "D to esatablish 010" clearance for
upper half of shoe. Tighten the lock nut.

§. Tighten adjusting nut "B" until a clear-
anca of 010" i3 likewisc established for
the lower half of the broke shoe.

Fig. 24

6. Adjust the clevis on rod "E¥, Part No,
+ 1826, so that it is exactly the right length

with hand lever in full release position

and the flat of the cam "F!" resting on the

ear of the brake band as pointed out in

Operation No. 2.

7. Replace pin "G" and cotter pip.
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Exploded View of Steering Gear Assembly

Fig., 25

3507 Clamp - Steering Column

3509 Tube Assembly - Steering Column
3517 Bushing - Steering Shaflt

3534 Shaft and Worm Assembly

3538 Plug

3539 Mut - Sector Lock

3548 Housing - Stecring Gear

3557 Cup - Steering Oear Bearing
3553 Cup - Steering Gear Bearing
35871 Roller Assembly

3575 Shalt Asaembly - Stecring

3576 Bushing - Stecering Sector Shaft
3577 Screw = Adjusting i
3579 Washer - Thrust

3580 Cover - Housing

3581 Gasket - Housing

3586 5him - Sector

3590 Arm - Steering Gear

3591 S5eal - Steering Scoctor

3593 Cover Plate Shim

3597 Worm Cower Plate

3598 Retalner - 011 Seal

3600 Wheel - Assembly
73618 Plate

3618 Plate

3626 Spring - Horn Button

3637 Button - Horn

3678 Bracket - Steering Column

3687 Shim - Steerlng Column
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STEERING GEAR

The atecring gear {8 the worm and roller
type and has a reduction ratio of 1B.21 to
1. All partz of the steering gear are
shown in Figure 215 in thelr relative as-
segbling positions and are marked with Part
nmbers 8a the parta can be readlly ldenti-
fied when relerred to in the following in-
structlens,

Meana for mechanically eliminating all
play within the mechanism have been pro=

vided.

In this type of gear, the major ad-
justments are accomplished with the use
of shims. The nesd for adjustment, oW
ever, should present itself only aflter
considerable usage.

Before altering any adjusteents, jack

up front wheels of car and make sure that
cause of complaint is not [rom some other
looseness such as ball sockets, and sa
forth. Then make the following test.

INSPECTION FOR PROPER WORM
EEARING ADJUSTMENT:

Turn hand wheel about one turn to right
from straight ahead driving position. Hold
pecurcly in this position (o prevent any
gscillation when [ront wheels are shaken
violently. How have helper ahake [ront
wheels hard sidewise, This will enable
any end play in worm bearings, Part 3571,
to be felt at wheel hub. If any end play
exists, worm bearings need adjusting. Be
mire end play is felt, and not be confused
with play or give in jacket bushing. Worm
bearing adjustment should be correct before
further inspection of gear is made.

WORM BEARING ADJUSTMENT:

Loosen four screws which Ssecure worm,
cover, Part 3597, 1/8 inch., Use a knife
to scparate the top shim, Part 3593, passing
blade all the way around between shims, "
and taking care not to multilate the re-
gaining shims. Remove only one shim at a
time between inspections, to remove end
play. Care should be taken not to set up
stiffness in worm bearings.

It is important the drag link be remowved
from steering gear Pitman ars, Part 3590, in
order to effect a satislactory inspection of
other adjustments and alignesent of gear
incar, HMow revolve hand wheel to determine
if any stiffness exista. If 8o, too many
shims have been resoved or gear 18 mis—
aligned in car.

CORRECTION OF GEAR MISALIGNMENT

Loosen the frame bracket boltas just
enough to allow gear to ghift in frame to
line up at angle determined by height set-
ting of instrument board gear bracket and
retighten frame bracket bolts. Now loosen
instrument board gear bracket, Part 3678,
and allow it to shilft to match gear column
position, and retighten. Thia will correct
any possible misalignment of gear column.

INSPECTION FOR END PLAY OF ROLLER SHAFT

Turn hand wheel to elther extreme and
back an eighth of turn. Gripping Pltman
arm, Part 3590, at hub, roller shaft should
rotate freely without particle of end play.
If any end play exists, adjust as required
by means of roller shaft adjustment screw,
Part No. 3577, Flgure 15; at back of hous-
ing. Be sure to lock SECURELY with lock
nut, Part No. 3539; at back of housing,
and reinapect for end play and free rota-
tion throughout whole gear movesent.

INSPECTION FOR PROPER MESH OF SHAFT
ROLLER IN WORM

{Never make inspection for proper mesh,
without First correcting roller shaft and
coluen adjustments described above.} Turn
hand wheal to the mid-position of its com-
plete travel or turning limits (drag link
previoualy disconnected), and shake Pitman
arm, Part 3590, to determine amount of lost
motion., If this lost motion exceeds one-
thirty-second of an inch, roller shaft ad-
justment should be made. [n this case,
gear must be removed from car.
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IMPORTANT ROTE

Before drag link is agaln connected to
steering gear Pltman arm, Part 3590, swing
Iront wheels throughout their lurning radius
to determine if any tight spots exist. There
should not be more than 10 1be. pull on drag
link elther Fore or aflt throughout entire
tumning radius.

WHEN GEAR IS5 REMOVED FROM CAR

Halding gear in vise and with column to
right of vise, remove roller shaft, Part
Ma, 3575, care being taken that all roller
shaft shims, Part 3586, remain on roller
shalt, so none will drop into housing be-
hind worm, which may cause interference
with proper gear operations. Replace hand
wheel on column. I proper worm bearing
adjusiment has not been accomplished, pead-
juat as per previous instructions, Note
that roller shaft thrust washer, Part No.
3579, is asscmbled with chamfered slde next
to roller shaft thrust face,

ROLLER SHAFT MESH IN WORM

Adjusteent Fer closer mesh of the shalt
roller, Part 3575, with the worm or, in
other words, climination of excessive play
at this point, is accomplished by the re-
maval of shims which are in place behind
the roller shalt thrust washer. See Figure
6. The position of roller contact with
worm I8 of[set [rom the centerline of worm,
hence whem a shim is removed, the roller
is moved into closer mesh with the wora.

Select, through trial, the proper amount
of shims to produce not more than .006 inch
play measured at end of Pitman arm, gnd
without heavy drag on hand wheel, Remove
only one shim, Part No, 3586, [rom roller
shaft, and insert roller shalt in housing.
Then turn hand wheel nearly to left stop.
Now kold roller shaflt in plece with thumb
pressure on head end of reller shaft, and
revolve hand wheel to the right until shaft
ro}ler is in center of worm. (Do not re-
verse turn toleft.) Still holding roller
shaft with other hand, try to rotate it.

R T L PR

If any play exists remove another shim and
repeat operation until play lelt by hand
in center of gear is removed.

BELLER SHANT
THRUST WASHLA

ARl AT RCaw
EIHLER THAFT SOVER JER[WY

Sectional View of Steering Gear
Fig. 26

When proper amount of shims have been
selected, turn hand whesl close to either
stop and reassesble roller shalt cover,
Part No. 3580. Tighten screws securely.
(Drive Pltman arm, Part 3590, on roller
shaft.) Now loosen roller shalt adjust-
ment screw lock nut, Part Mo. 3539, and
tighten roller shaft adjustment Screw,
Part No. 3577, until all end play in roller
shalt has been removed,; when gear shalt is
rotated im thia lash position near end of
worm. Lock roller shaft adjustment screw
lock nut, Part Mo. 3539, and reinspect gear
for [recdom of operation throughout and
absence of end play in roller shalt adjust-
ment .
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LUBRICATION :

Remove oil Tiller plug and vent hole
cover, Part Mo, 3538, Fil1l1 with approved lu-
bricant wmtil it comes out of oil vent.
Replace oil filler plug and vent hole cover
to prevent dirt from entering housing.

Avoid use of graphite, white lead, or

heavy solidified oil.

IT these adjustment instructions are
followed carefully andCORRECT lubrication
used, proper funtioning of the steering
pechanisa will result. Do not deviate from

these Instructions to correct any erratic
sction of the front wheels, as evidenced

by shimsy or steering wheel fight, but
inatead mee that tires are properly in-
flated and front axle checked lor correct
toe=In. camber and caster speciflications.
Shock abaarber adjustment shbuld be at the
recomended standard. Tie rod and drog 1ink
aockets or connections must also of neces-
sity have no excessive looseness,

WHEEL ALIGHMENT

The proper alignment of the front wheels
is eszential to insure normal tire life as
well a8 to malpntain ease of handling and
roadability at the higher apeeds. The [lrst
three lactors which control this are the
camber, castor and toe-inof the front wheels.

ol ror

Fig. 7

The angle that the wheel is tilted out-
ward 8t the top from 8 vertical line is
known a3 the camber. The purpose of the
cagber angle ig to place the load to a
greater extent on the inner wheel bearing.
As shown in Figure 27, the correct camber
angle of the front wheels on the Ford truck
ia one deg. 20 min, The casber angle is

not adjustable on this axle, as it is con-
trolled by the manner in which the parts
are manufactured, Any change in the camber
angle can only be due to & damaged part,
and such part should, of course, be replaced.

Fig. 28
CASTER

The caster of the front axle is the back-
ward tilt of the top of the front axle or
in the case of this particular unit the top
ateering knuckle bearing. The best example
of caaster la the front forks and wheel of a
bicycle, Byplacing the top steering knuckle
bearing back of the center line of the front
wheel, the weight of a vehicle tends to keep
the front wheels lined up in the dircction
of travel. If there is insufficient caster,
the front wheels would have a tendency to
wander at the higher speeds If the caster
angle is excessive, there 1a a greater tend-
ency Tor the wheels to hold in & stralght
ahead poasition and it is more difficult to
turn the wheela when parking the car.

Az shown in Figure 28, the correct caster
angle in the Ford truck is 4 degrees.
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WHEFL: TOE-IN

It I8 necessary to adjust the front
wheels sa they turn inslightly at the front,
in order to offset the higher wear which
would otherwlise result {rom the camber.

A tendency for the vheels to toe-cut is
created by tilting the top of the wheel
outward, and the purpose of toeing the
wheels in is to counteract their tendency
to toe-out.

The adjustment of wheel toe-in, is made
by shortening or lengthening the spindle
connecting rod. As shown in Figure 29; the
correct amount of toe-in is 6 minutes mimi-
mum to 12 minutes maximum, The adjustment
is made by removing the cotter pin and lock
nut which holds the apindle connecting rod
to the spindle arm at either end. Discon-
nect the rod from the arm and loosen the
clamp nut, Figure 30. Then screw oul the
spindle connecting rod end until the cor-
rect adjustment ia secured.
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Front Axle Assembly - Flg. 31

1013 MHut - Wheel Hub 4230 Washer - Differential Pinion Thrusat
1139 ©Cap - Hub 43236 Gear - Differential '
3034 PRetainer - Grease 4241 Differential Shaft Lock Pin

3074 Housing, M{iferential and Froot 4281 Lock Strap

Axle Ansemnbly
5404 Hub Driving Flange

3208 5Shim 4516 Piniocn Bearing Cup - Rear
3308 Drag Link . 45619 ©il Slinger

4015 Cover Assembly 4621 Pinion Bearing Cone & Roller
4022 Plug = Cover Vent. 4628 Pinlon Bearing Cup - Front
4035 Casket 4630 Pinion Bearing Cone & Roller
4206 MiTerential Gear Cooe

4209 Ring Gear and Pinion - Driving 4653 Shim

4211 Differential Pinion Shaft 4660 Shim

4215 Pinlon - Differential L, 3661 Gasket

4221 Cone & Roller Assembly 4668 Dearing Spacer

41221 Cup Axle 4676 Grease Retainer

4924 Cap - Differential Bearing 4842 Universal Joint End Flapge

44528 Washer - Thrust
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Steering Knuckle and Universal Joint Asscmbly Fig., 32

1080 Retainer - 0il Seal 162
1134 Lockwasher - Lock Nut 3200
1177 ERetaiper = Wheel Grease 33215
1201 Cone & Roller Asscmbly 3216
1202 Cup - Wheel Bearing
1218 Lockwasher - Kheel Bearing P 3217
3017 Shaft - Front Axle 218
3105 Spindle - Front Wheel Bearing 3119
Assembly 3221
3113 Arm - Steering Pivot - Assembly- 3283.
3117 Shim - aaa7r
3128 Arm - Lower Steering 3290
3135 Seel - Front Axle 3306
3139 Strip = Pivot Dil Senl 33126
3149 Knuckle = Steering 3332
3161 Roller & Cone Assembly 4152

Cup = Spindle Bearing

Joint - Assembly

Cage

Ring = Universal Joint Shaft
Retainer

Retainer - Wheel Bearing

Pin = Univeisal Joint Pilot

Pilot - Univeraal Joint

Hace = Univeraal Joint-Inner

Tube - Spindle Connecting Rod

Clamp - Spindle Connecting Rod

End Asseobly

Link Assembly

Spying Seat for Drag Link

Seal = Spindle Connecting Rod

Nut = Wheel Bearing Lock
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FRONT

Fig.

The [ront axle iz especlally desipgned
for this unit and haz steering drive ends
of the constant welocity, Rzeppa type.
The differential is mounted in a banjo
type housing and is drivenm by hypoid type
gears. The various parts of the axle are
ghown in their relative asscably position
in Figure 31, The driving enda are shown
in Figure 321 and have been scgregated so

AXLE:

33

that each part can be more clearly illus-
trated., We believe these illustrations,
together with the asctional view of the
gxle asscmbly shown in Figure 33 will con-
vey a very clear pleture as to the design
and construction of the axle. The parts
referred to in the following text by part
number can be identified by referring to
1he above mentioned illustraticons.
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REPLACING AXLE UNIVERSAL JOINT AND
SHAFT ASSEMBLY:

The procedure outlihed below should be
followed in the event it becomes necessary
to inapect or replace the universal joint
and shaft asseably.

1. Place jack under front axle at side
which is to be repaired, =so0 wheel can be
resoved.

9. Remove whecl assembly as outlined in
wheel apd tire section, page 1000-2

3, Rezmove hub cap No, 1139, This is done
by using 2 tire irons, inserting one blade
behind each side of the inner flange of
the cap and prying it off.

4, Remove the axle shalt cotter pin, nut
No. 3561265 and washer No. 3565045,

£, FRemave the six bolts and lock washers
holding the axle shaft drive [lange No.
3304 to the hub.

6. Use a puller as illustrated in Figure
34 to remove the axle Tlange.

7. Usingacold chisel and hammer, bend back
the 1ip of the lock washer, Part 1124, which
holds the wheel bearing assembly nut, Part No.
4152 in place. The wheel bearing lock
nut can then be removed after which the
lock washer can be taken off and the wheel
bearing adjusting nut removed.

B. Remove the wheel hub, assembly includ-
ing bearings. Thia should be déne care-
fully 8o as toavold damaging the oil seal
in the hub.

9, Remove the brake plate screws, Part
3555525, and lock washers, Figure 32, thus
permitting the brake plate assembly to
swing to one slde, suspended by the Tlexible
hrake tubing.

10, Remove the wheel bearing spindle as-
sembly, Part No. 3105.

11. The complete axle shaft, Part No. 3017
and universal joint assesbly, Part No. 3200,
can now be pulled out of the axle housing.

This operation must also be done care-
fully so as to avold injuring the outer
oil seal assembly, in the end of the axle
housing.

Fig. 34

REINSTALLING UNIVERSAL JOINT AND SHAFT
ASSEMBELY :

1. Make sure that all parts are [ree (rom
dust and other foreign substances.

2. Slide wheel bearing spindle assembly,
Part No. 3105 over ocuter end of universal
joint and axle shaft assecmbly.

+
3. Carefully insert universal jolnt and
sliaft assembly into the housing, being
careful te avoid injuring the oil seal,
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Enter the splinc end of the axle into the
differential and push inward until the pilot
filange on the wheel bearing spindle;, Part
Mo. 3105 isscourely fitted into the recesa
in the steering knuckle Part No. 3149,

4. Place the brake plate assembly  into
position and install the six bolts which
fasten this assembly, aswell as the wheel
gpindlec, Part MNo. 3105 te the steering
knuckle, Pari Koo 3149,

5, Pack wheel bearings with greass  and
assemble bearings, wheel hob and drum as-
semlly, into place onm the  wheel bearing
gpindle. Inatall bearing washer adjusting
nut, lock washer amnd lock nut. Hun the
adjusting nut up wntil there is a slight
dreg on the bearing when the whoel is turned
and then back of § approximately one-qularter—
turn. Tighten lock out, then bend ocnoc edge
of the lock washer over the lock nut so it
cannat camc loose.

6. Assemble the axle drive [lange, Part
Mo, 3204 and shims, Part No, 320B. Adriwver
such o5 that shown in Figare 35 must be uscd
to Farcs the drive flange up to the shouldoer
on the shall assembly., Besure the original
nunmber of shizs are inpositien belore the
drive [lange ia pressed on; then bolt the
drive flange %o the wheel hub.

7. Assemble the axle shalt washer, Part
Hao. 3565045, nut,; Part No. 2572025, and
ootier.

g. Press on the hub cap.

Installing Axle Drive Flange - Fig. 35

—

Q. Assenble wheal.

10. Make certain the asateering kouckle
joint housing iz filled with lubricant
[I/%-pound) before running the vehicle.

AXLE SHAFT OIL SEAL:

In the cvent it should be necessary to
replace an axle ahaft oll asal, Part No.
3034, rcmove the axle shaft and universal
jolnt as described above. The oil secal
ig a light pressed fit into the housing
and will require a tool of the type shown
in Figure 36 to be removed. Insert the
cnds of the puller behind the grease seal
and tap the end of the puller lightly with
a4 hammer.

Kemoving Axle Shalt Qil Seal i Fig. 36

Before installing e new olil scal, make
sure it has been scaked thoroughly in oil;
this will not only make the leather more
pliable but will awvoid it bBeing burned by
fricticon with the axle shaft when the ve-

hicle is driven.

After placing the new oll seal in posi-
tion in the housing, it can be driven in
place by usipg o driver such as the one
illustrated in Figure 37.
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STEERING KWNUCKLE OIL SEAL: the joint, Part No. 3221, After the three

corews have bDeen removed as described abowe,

Replacemsnt af the outer seal can be the axle ghaft can be pulled out of the

zade very easily by merely removing ihe joint.
cight screws which hold the oil seal re-
tainer in place. The oil seal retainer
+gnsists of an upper and lower hall, Part
Mo, 1089 into which i3 inserted the special
felt material, Part No. 3135 and a rub-
ber strip Part 3139 which exerts constant

tension on the Telt. J/

Gefore re-installing the retaimer, ex-
amine the spherical surface Tor scorca or
seratches which sight damage the felt seal.
koughness af any kind should be smoothed
down with emery cloth.

Re-install both upper and lower halves
of the oil scal, making surc that the felt
fits snugly a2t the point where the upper
and lower hall come togother. v 18

Removing Universal Joint Balls -
ind Cperation - Flg. 39

It the event it i= pnecossary 1o re-
place the ring, Part 3217, merely remove
the wire retaining ring, Part No. 3210. The
ring can then be alipped of the axle shaft.

OVERHAULING FRONT AXLE UNIVERSAL JOINT:

Instructicns for removing the front axle
and universal joint assembly are given on
fPage 4000=-4, The procedure outlined below
should be followed to disassesble the joint:

1. Remove the three acrews, Part No. 14611F
Figure 31 which hold the front axle shall
to the joint.

1. The axle shaft, 3017, is merely a slip
fit in the spline in the internal part of

Removing Universal Joint Cup -
lat Operation - Flg. 40

4. The axle shaft centering pin, Part No,
3218, can usually be removed by merely
tapping the spherical joint end ona wooden
bleck although thick grease somet imes causes
a suction which makes it difficult to re-
move wlthout first cleaning the entire joint
In kercsecge or some other cleaning fluid,|
| After the contering pin has  been :emnvcdd
___,-"' the internal part of the joint can be pusheqd
down with the fingers sufficiently so the

Removing Universal Joint Balls - balls can be taken out cne at a time. Thig
lat Operation - Fig, 38 im 1llustrated in Figures 38 and 39. Con-
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tinue pressing down at waricus points on
the internal part, until each ball can be
removed, This operationis facilitated by

Removing Universal Joint Cup -
ind Operation - Fig. 41
using 2 screwdriver in the manner {1lus-

trated in Flgure 39, Do not exert the
slightest amount of force as the purpose

Removing Universal Joint Cage
Fig. 42

i merely to overcome the sucetfon of the
prease.

After all the balls hawve been taken out,
the inner part of the assembly can be turned
freely. Push down on one edge of part 3215
sa the cup, part 3219 will be on top, (Fig-
ure 40) and then remove the cup.

There are two long, clongated holes in
the cage, Part 3115, in addition to four
smaller holes. Turn this part as shown in
Figure 41 so the two elongated holes are
in the position illustrated. This will
permit the cage to be lifted out of the
outer housing.

Removing inner race {rom cage -
st Dperation - Fig. 43

To dissssemble Parts 3215 and 3221 turn
Part 3221 850 one section can be pushed up
into one of the elongated holes of Part
3115 aa shown in Figure 43. The bottom
part can then be swung out of the outer
ring as shown in Figure 44,

L

Removing inner race (rom cage -
Ind Operation - Fig. 44
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REMOVING AND OVERMAULING DIFFERENTIAL DISASSEMBLING DIFFERENTIAL ASSEMBLY

1. Remove the cap screws holding the ring
gear to the dilfferential case,

Removing Differential Gear
Fig. 47
2. Remove the ring gear from the differ-
ential case by tapping it lightly with a
lead hammer.

3. The differential shalt, Part No. 4111
Sectional View of Differential ia held in place by lock pin, Part No. 4341,
Fig. 45 Using & emall punch, drive out the lock pin,

To remove the differential assembly, the The differential shaft can then be removed

procedure outlined below should be followed: together with the other internal parts of
the differential.

1. Remove axle shaltao.

9. Drain differentlal and remove the dif-
ferential cover, Part 4015, =R

1. Remove the four bolts which hold the
two differentinl slde bearing caps in po-
gition. Seec Figure 55.

4, Using two pinch bars as illustrated fﬂ (::1
in Figure 46, pry out the differential and
ring gear assembly.

Removing Differential Shaflft Lock Pln
Fig. 48

REASSEMHALING DIFFERENTIAL

Carefully examine the surface of the
differential case on which the ring gear
seats,as well as the ring gear to make
sure there are no foreign particles or
burrs on the two contecting surfaces. Line
up the cap screw holes in the ring gear
with those in the differential case and
Reaoving Differential Assembly then drive the gear into position on the

Fig. 46 case by tapping it lightly witha lead hammer,
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The relative assembling position of the
intermal parts of the differential are shown
in Figure 31. Reassemble the differential
plniona and thrust washera in place and
install differential shalt lock pin. In
order to prevent the lock pin from working
put, use a punch to peen over some of the
petal of the differential case as {llua-
trated in Figure 49,

Reinstall the cap screws which hold the
ring gear to the differential case. After
the cap screws have been tightened uni-
formly, make certain that the cap screw
locks are bent securely around the cap
gorevw heada so there is no posaibility of
the screws working loose,

Fig. 49
DIFFERENTIAL CASE BEARINGS

There should he a tight fit of .00&"
beiween the axle housing and the differen-
tial bearing cup. Thisa clearance should
be checked as illustrated in Figure 50 by
installing the ring gear and differential
asscmbly in the housing. Il the clearance
between the bearing cup and housing is in-
correct, remove the differential case bear-
ings with & puller such as that illustrated

in Figure 51.

Fig. 50
The it of the differential bearing cups
is controlled by the use of shims, Figure

Fig. 51

52. 'These shims are
supplied in thick=
nesses of 0034, 0051,
L0010 and 030", After
removing the bearings
as deseribed above,
measure the thickness
al the shime eand sdd
or subtract a suffi-
clent number to ob-
tain & snug 008" {it
in the housing.

the
quired thickness of
shims has been de-

After re-

termined, install
the shims and bear-
ing coneon the dif-
ferential case, us-
ing an arbor press
o8 lllustrated in

Fighre 53,

Reinstall the differential assembly in
the housing. This operatlon can be facil-
fitared by cocking the bearing cups slightly
a8 shown in Figure 54 when the differential
ia placed in the housing and then tapping
them lightly with a lead hammer. After
the bearing cups are firmly in place in
the housing, reinatall the differential
bearing caps. It is important that the
caps be reinstelled in the same positian
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Fig. 54
in which they were originally assembled.
This can be determined by observing the
position of the numerals in each cap as
illuystrated in Figure 55. Each cap should
be installed with the npumerals on the cor-
responding side of the housing.

Fig. 55

After securely tightening the differen-
tial bearing caps, check the back face of
the ring gear for run out in the manner
shown in Figure 57. A total indicator read-
ing in excesa of .003 indicates a sprung
differential case or an improperly installed
ring gear. 1In either case, the assembly
ghould be teken apart and re-checked thor-
cughly.

Total back lash between the ring gear
and pinion should be within 005" to 0079,
This can be checked by mounting a dial
indicater on the rear axle houaslng as shown
in Illustration 56 with the button of the
indicator against one of the gear teeth.
Moving the ring gear by hand will indi-
cate the amount of back lash.

Fig. 57

In the event the back lash is not with-
in the limits mentioned above, it will be
necesasary to changs the shims back of the
differential case bearings, Flgure 52 shows
the shims which should be changed to Secure
the desired amount of back lash, Changing
the position of the ring gear 005 to one
gBide or the other will change the amount
of back lash approximately the same amdunt.
In order to assist In determining whether
the gears are properly adjusted, paint the
ring geoar with red lead or some other sub-
stance of this kind and tum the ring gear
50 the pinion will make an impresslion on
the teeth. The correct procedure to [ol-
low in the event of an unsatisfactory tooth
contact is shown in the Chart Figure 59.

|- COMPAESSING GCOLLAR

QilL SEAL ASSY

WL SE&L GASEET

DIL SLINGER

PINIGN HOUSING

SPACER

REAR AXLE PINIDN

Fig. 58
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DRIVE COAST

FIG.3, LOW TOOTH CONTACT-TOD
CORRECT MOVE PINION AWAY
FROM GEAR

FiG.l. IDEAL RING GEAR TOOTH
CONTACT-UNDER LIGHT LOAD

= BT

FiG.4. TOE GONTACT-TO
CORRECT MOVE GEAR
AWAY FROM PINION

e,

FIG.2. HIGH TOOTH CONTAGT-TO CORRECT
MOVE PINION TOWARD GEAR

FiG.5, HEEL CONTACT-TO
GORRECT MOVE GEAR
TOWARD PINION

Fig. 59

After the gears have been properly as-
sembled and adjusted, the pinion shaft oil
geal, Part No. 4676 should be installed.
A satisfectory tool for inatalling this
oil seal can be secured [rom Hinckley Meyers
Co., Jackson, Michigan. As illustrated
in Figure 58, the pinion shaft nut, to-
gether with this teol, is used to press
the new oil seal into place, after the uni-
versal joint end yvoke has been removed,
The end yoke, Part No. 48421, should then
be relnstalled.

ADTUSTING PINION BEARINGS

Before attespting to adjust the ring
gear or differential parts, the rear axle
pinion should be carefully checked and ad-
justed. Adjustment of the pinion is ac-
gemplished by the use of shims hetween the

bearing cups and the housing. See Figure
4%, These shims are available in thick-
nesaes of ,003, .005 and .010.

Proper adjusiment of the rear axle pinion
necessitates the use of a precision tool
such as that illustrated in Figure 60,
This pinion setting gauge (HM J-5895) is
fitted with a micrometer for measuring the
thickness of the shims required to properly
lacate the pinlon in the diflferential hous-
ing so0 it will have correct tooth contact
with the differential gear.

Fig. 61
All axle pinions are marked with an elec-
itric needle on the ground surface on the
cnds of the pinions to show the carrect

setting. A plnion marked zero (0) will
show a reading of .T19" on the micrometer,
when properly adjusted. (The dimension
.719 merely represents the zero cone setting
when this particular micrometer gauge is
used.) Therefore, a pinion marked "Plus
2" {a 002 longer than the mean dimension
and will show a micrometer reading of ,717
when properly adjusted. Likewise, & pinion
marked Minus 4 is .004 shorter than the
mean dimension and will show a micrometer
reading of 723" when properly adjusted,
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In order to remove the axle drive pin-
fon, it I8 necessary to disessemble the
propeller shaft end yoke Part No, 4342 [rom
the pinion ahaft. Thias is accomplished
by use of a puller such as that illustrated
in Figure 61.

Pinion Shaft End Yoke Puller
Fig. 61

The pinion is removed from the housing
by placing a brass drift on the forward end
af the pinion shaft and driving it out of
ithe forward bearings with a hamser.

After the pinion is fres of the Torward
bearing, it can be easily lifted out from
the rear of the housing.

Removing Pinion Shaft Rear Bearing
Fig. .63

The reer bearing can be removed from
the pinion shalt by using @ bearing re-
pover such as that illustrated in Figure
§3, and pressing it off on an arbor press,
To reinstall the rear bearing cone, use a
length of pipe of suitable diameter so it
will press egainst the bearing cone and
not againat the retainer. [t can then be

presasd on in an arbor press as {llustrated
in Figure 64,

Fig. 64

A suitable tool for removing and install-
ing the bearing cups in the differential

housing {s illuatrated in Figure 65. The
forward bearing cone and oil seal assembly

Q " B

Fig. 65
ghould be driven out of the housing toward
the front. If the rear bearing cup is to
be changed, the plnion rear bearing cup
should be resovedas illustrated in Figure

Due to the fact the proper meshing of
the drive pinion with the ring gear is con-
trolled by the number of shims behind the
rear bearing cup, it is imperative that the
correct thickness of the required shims be
determined with a micrometer. By using
the pinion setting fixture described op
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Fig. 66

Page 40, the thicknesa of the shims neces-
sary to secure proper pinion setting, was
previoualy determined. After measuring the
thickneas of the shims as shown in Figure
68, place them in the differential hous-
ing and replace the rear bearing cup as
ghown in Figure 67.

Fig. 67

The correct pinion bearing adjustment
iz ocbtained by using shims between the pin-
jon bearing spacer, Part No. 4668, and the
front bearing cone. These shims must be
of the same thickness as the shims placed
pehind the rear bearing cup and should be
measured carefully as shown in Flgure 68,

Reinstall the pinion and rear bearing
in the housing, place the lront bearing in
position and then reinstall the propeller
shalt end yoke,. This operation can be per-
foraed very casily by using a block of wood

to support the pinion as illustrated in
Figure 6%, Do not install the pinion ofl
scal uatll the pinion setting has been

Fig. &8

re-checked with the pinion setting lixture,
previously described and illustrated in

Figure 60.

o

Fig. 69

REPLACING STEERING ENUCKLE BEARINGS

Replacement of the bearings or bearing
cups in the steering kouckle necessitates
removal of the hub and brake drum assembly,
wheel bearing spindle, axle shaft and uni-
versal joint sssembly, as well as the steer-
kng knuckle. Follow the procedure out-
lined on Page 4000-4 for removal of all parta
up to the steering knuckle. The steering
knuckle should be disassembled as outlined
below:

1. Remove the ecight screws which hold the
oil seal retainer in place, Part No. 1089,
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3. FRemove the four nuts holding the lower
cap and arm assembly, Part No. 3128, to the
ateering knuckle,

3., Remove the four nuts holding the upper
eteering knuckle cap, Part No. 3113, in
place, The steering knuckle support and
hearings can now be removed from the axle

end,

4, Wash all parts in gasoline or other
cleaning solution and inspect bearing and
races for scores, cracks or chips. All
dameged parts should, of course, be re-
placed.

Replacing pivot bearing cupa.
Fig. 70

In the event the bearing cupa are dam-
aged in any way; they can be removed by
the use of 8 sultable driver such as that
illustrated in Figure 70, The samc driver
should be used for driving the bearing cups
intp the axle end.

REASSEMELING STEERING ENUCKLE SUPPORT

Merely reverse the procedure outlined
above to reassemble the units. When re-
installing the steering Enuckle caps, Part
Nos., 3140 and 3112, sufficient shims must
be installed between the cup and steering
knuckle support so the proper tension will
be maintalned on the steering knuckle bear-
ing. The shims are available in thick-
nesses of (003, .005, .010 and .030. Ordin-
arily it is merely necessary to replace
the shims which were originally installed
in the axle at the factory. This can be
checked, however, by using a checking scale
of the type illustrated in Figure 87, In-
stall one each of the .003, .005, .010 and
.030" ahims over the studs on the steering
knuckle. Install the caps (3113 and 3118)
lockwashers and nuts and tighten securely.
Check the tenslion on the bearings by hook-
ing the checking scale Into the hole in
arm {3128). Add or remove shims until the
load is approximately 4-1/2 to & lba. Make
sure there are the aase number of shims
under both the top end bottom caps.
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Rear Axle Assembly - Fig. T1
1013 HNut - Wheel Hub R.H. 4228 Washer - Thrust
1013 Nut - Wheel Hub L.H. 4329 5Shim - Differential Bearing
1102 Hub & Drum Assembly 42130 Washer - Thrust
1103 Hub & Drum Asscmbly 4234 5Shaflt
1107 Bolt = Wheesl Hub R.H. 4235 Shaft
1106 Bolt - Wheel Hub L.H. 4236 Gear - Differential
1124 Lockwasher 4341 Pin - Lock
1177 Eetalner 4381 Strap - Screw Lock
1701 Cone & Roller Assembly 4616 Cup - Pinion Bearing Rear
1202 Cup - Wheel Bearing 4631 Cope and Roller Assembly
1218 Lockwasher. 4628 Cup = Driving Pinion
1034 Retalner 4630 Cone and Roller Assembly
4022 Plug - Cover Vent. 4659 Shim
4306 Cage - Differential Gear 4660 Shim
4309 Ring Gear and Pinion 4661 Gasket - Ol1 Seal
4711 Shaft = Differential Pinlon 4666 Shield - Dust
4715 Pinion - Differential ad 4668 Spacer - Pinion Bearing
4971 Cone and REoller Assembly 4676 Retalner
43221 Cup - Differential Bearing 4842 Flange - Axle End

4224

Cap - Differential Bearing
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The rear axle fa a full [loating type
ond has exactly the same differential, pinion
and gear and differential housing as the
front axle. An exploded view showing all
the parts in relative assembling position
is shown in Figure T1.

The instructiona in the foregoing para-
graph concerning repair and adjustsent of
the front axle, pinion and ring gear as
well as the differential, will apply in
their entirety to the same parts in the rear
gxle, Therefore it is suggested that you
refer to the front axle section in the event
information is desired concerning the ser-
vicing of these particular parts in the rear
axle,

Bectional View of Rear Hub and Brake
Asgeably - Fig. 71

AXLE SHAFT

The rear axle shafts are the full float-
ing type, which means that the load is car-
ried entirely on the axle housing. The only
purpose of the axle shaft in this type axle
ia to turn the wheesl hub, and this is ac-
complished by splines on the inner end of the
shaft which lit into the differential, and
a flange on the cuter end which is bolted
to the hub by six cap screwsa,

The axle shaft flange bolts take the
driving thrust and are thereforea very close
it in both the axle shaft llange and the
belt holes in the hub. The bolts are se-
cured by lockwashers, but it is highly im-

portant that these bolts be checked [re-
quently so as to make certaln they are kept
securely tight.

To remove an axle shalft, it is merely
necessary to take out the six studs which
bolt the driving flange to the hub. If the
flange sticks to the hub slightly, it can be
pried loose with a screw driver or other
slmilar sharp pointed inastrusent.

When replacing the axle shaft, make sure
the paper gasket is in place on the llange.

FROPELLER SHAFT

Power ie transmitted from the transfer
cese to front and rear axles by means of
propeller shalts such as those illustrated
in Figure 73. Both propeller shaftas have
universal joints at both front and rear

ends. Both shafts are the tubular type
and have the universal joint ends welded

to the tube on the axle ends.

The universal joints which bolt te the
companicn [langes on the transler case are
alip type joints, as illustrated in Figure
7T3. With this type of joint, movement of
the zpline shaft in the joint compensates
for variation in the distance between the
transfer case and the axles as the axles
move up and down,

Each universal joint consistas of two
yokes, a oross, needle bearings and cap.
As illustrated in Figure 73, the necdle
bearings are held in place by snap rings
and can be replaced as described below.

The propeller shaft is removed [rom the
vehicle by taking out the four bolts at the
transfer case end which hold the eniversal
joint to the companion flange and the Four
U-clapps on the universal joint at the rear
axle end, This applies to both the [ront
and rear propeller shaft.

DISASSEMBELING PROPELLER SHAFT
UNIVERSAL JOINT:

Remove the snap rings, Part No. 7095, by
pinching the ends together with a pair of
pliers. Il a ring tends to stick in the
groove, tap the end of the bearing, Part
MNo. T0T4, lightly so a8 to relieve pressure
againat the ring.

Use 8 moft round dreift with a face
about 1/32 of an inch smaller in diameter
than the hole in the voke to drive out the
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bearing. Hold the wniversal joint yoke in
a vice and drive on the upper bearing until
the lower bearing is pushed out of the yoke.
Then turn the joint over in the vice and
drlive on the exposed end of the journal
cross, Part No. TO84, to push the other

bearing out of the yoke.

Repeat the above operation to remave
the other two bearings. The journal cross
assembly can then be 1ifted ouwt by tilting
it toward the open end of the yoke.

Wash all parte in gasoline and if therc
is no evidence of wear, repack with a good
grade of semi-fluid lubricant (140 S.A.E.).
Make sure the reservoir in each journal
trunnion is filled. With the rollers in
the race, (ill the race sbout one=third fuwll.

As a precautiopary measure, it is ad-
yvisable to install new oil seal,; Part No.
7078, on the journal cross assembly.

TOT4-A55'Y

Inastalling Universal Joint Bearing
Fig. T4

transfer case ends of the propeller shalt.
The joints at the axle ends of the propel-

4605

Exploded View Propeller Shaft and Universal Joint
Fig. 73 J

REASSEMBLING UNIVERSAL JOINT:

Reinstall the journal cross assembly in
the yoke by Ilnserting one end in the bottom
hale in a tilted position and then slide the
upper part of the yoke over the upper part
of the crosa, In erder to prevent the
needle rolls from dropping out of the bear-
ing race, hold the bearing in a vertical
position as illustrated inFigure 74, and in-
gert it in the yoke From the bottom. As
goon &3 [he bearimg is in place, inatall
the split ring retainer, making sure it is
firmly seated inm the groove. Repcat this
operation until all four bearings are in
place.

If the joint appears to bind after being
assembled, tap the lugs lightly with a ham-
ger 50 8BS to relieve any pressure of the
bearings on the end of the jourmal,

The instructions given above apply prisa-
rily to the slip type jointa used at the

ler shaft are the U-bolt type. With this
type of joint; two of the needle bearings
can be readily removed by merely taking of
the four nuts and lockwashers which hold
the U-bolt to the universal joeint. The
other two bearings sust, of course, be
driven out of the holes in the yoke by fol-
lowing the procedure described above.

FRAME AND SPRINGS

Due to the special requiresents of a ve-
hicle of thia type, the [rame incorporates
a number of special features, The side
members are "U" sections apnd ere made of
high tensile strength steel. The impact
bar actually acts as an extra cross member .
The same is true of the skid plate which is
riveted to the frame in front of the tifans-
mission and transfer case as well as the
gun amount support. Additional rigidity
is provided by the pintle hook brace and
rear cross member assembly.
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Exploded View of Frame Assembly

The various parts of the frame are cold
riveted together.

¥hen repairing the frame, it ia advis-
ahle that thias work be done with the con-
ventional body and [rame straightening tools,

The application of heat to straighten a

frame is not recommended. When straightened
cold, the metal does not lose any of its
eszertial characterisatica unless the bend
or buckles are extreme. If such a condi-
tion exists, the parts should be replaced
rather than straightened.

FRAME ALIGNMENT

The frame §8 the [oundatien of the ve-
hiele and in addition to carrying the load,
mist also keep the various units in correct
alignment. Misalignment of the (rame might
cause difficulty in handling the vehicle at
high speeds. It might also cause dilfi-
culty inshifting geara or keeping the trans-
mission gears in mesh. It i3 therefore ex-
tremely important that every precaution be
taken to insure correct alignment of any new
side members or cross members which may re-
quire replacement as a result of an accident.
Checking alignment of the Ford [rame is a
comparatively simple matter, due to the fact
that the width of the frame is the same
throughout its entire length. In other
words, the frase should measure 26-1/1" from
the ocutside of the right side member to the
outside of the left side member at all
points.

Fig. 75

Another Tactor which will facilitate
checking the Ford frame is that there ia
the same amount of upward curve (kick-up)
at both the front and rear end of the frame.,
The highest points of the raised portion
of the frame at both front and rear are
3-.1/2" higher than the top of the [lange
in the center part of the {rame,

Enowing these two dimensions, thers
should be no difficulty whatsoever in de-
termining whether of not the (rase {8 out
of alignment.

PINTLE HOOK

An illustration of the pintle hook is
shown in Figure 76, To cpen the hook, 1ift
up on the latch and at the same time raise
the upper part of the hook. The upper part
sutcmatically becomes locked in place when
permitted to drop back into the normal tow-
ing pesition.

Fig. 76
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SPRINGS

Both front and rear springs are the
seri-elleptic type., The front springs have
6 leaves and the rear springs have B leaves

Exploded View of Front and Rear Springs
Fig. 77

pa shown in the exploded view of the springs
in Figure 77. The front springs are se-
cured to the front end of the frame by
ghackles and mounted in a statlonery brocket
on the frame at the rear end. The axles
are bolted to the springas by clamps es
[1lustrated in Figure 78.

Spring, Shackles and Shock Absorber
Linkage - Fig. 78
The aspring shackle studa are the pre-
lubricated type and do not require any
additional lubrication throughout the life
of the parts., With this type of shackle
stud, the outer shell of the stud must be
held firmly in the spring eye so that all
povement is taken up by the center part of
the shackle stud. It is, therefore, neces-
sary to use special shackle stud pullers
gnd reolaécing tools such as those illus-
trated in Figure 79 for the removal anpd
replacement of the shackle studs when chang-
ing front or rear springs.

To remove any one of the four springs,
the procedure outlined below should be fol-

jowed:

Baise the end of the vehiele on which

the spring ia to be changed and support it
underneath the [rame 8o the wheels are
clear of the floor. If available, a chain
fall hooked to the =nd of the (rame is the
most advisable method of raising the vehicle,

Remove the four nuta holding the spring
clips to the spring seats and remove the
spring seats. It iz not necessary to dias-
connect the shock absorber link unlesa this
part is also to be replaced. Remove the
cotter pinas from the castellated nuts and
take of I the shackle bar, Part No., 5468, at
the shackle end of the spring. Removal of
the shackle stud nuts at the other end dis-
connects the spring from the frame.

ok :

T —

Removing Shackle Stud - Fig. 79

To remove the shackle studs from the
spring eyves;, screw the puller on one end
of the shackle stud and the acorn dut on
the other end. Then use a large wrench
to tighten the puller nut until the atud
is withdrawn from the eye. This procedure
iz [llustrated in Figure 79,

Installing Shackle S5tud - Fig. 80

The same tool is used for reinstalling
o the shackle studs as illustrated in Figure
BO. It will be observed that there.is a
slot in the edge of the puller for the pur-
pose of determining when the stud is prop-
erly positioned in the spring eye. Con-
tinue drawing the shackle stud in until
an equal amount of the stud is visible on
each side of the spring leafl.
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After installing the new shackle bolts
and hanger bars, make sure cotter pins are
in place and securely lTastened im the cas-
tellated nuts. Then install the spring seats
and spring clips, meking sure the head of

the spring center bolt enters the hole in
the spring seat. It is also imperative that
every precaution be taken against damaging
the hydraulic brake tube on the rear axle
when placing the spring elips over the axle,

Sectlional Yiew of Engine - Fig.

Bl

ENGINE

The engine is a 4-cylinder L-Head type
having & counter-balanced, cast alloy crank-
shaft and aluminum pistons., A sectional
view of the engine is shown in Figure Bl
end exploded views showing parts in their
relative assembling positions are shown in
Figures B2 and B3.

In this section the various parts of the
engine will be described in detail with the
exception that manufacturing limits, etc.
of the variovs parts will be omitted. These
limits will be found in the Specification
Section of this book.

fomplete assemblies such as distributor,
carpuretor, starting motor, generator, etc.,
are usually described as engine accessories
and a separate section is devoted to cach
of these vnits.

CYLINDER BLOCK

The cylinder block, upper half of the
crankcaze and [1ywhesl housing are cast in
ofe plecea. Water jackets are full length,
extending completely around ecach cylinder
and to the bottom of the cylinder walls.,

The main bearing caps are bored with each
individual block and must be kept intact
with that particular block. The oil pump
housing is an Integral part of the [romt
main bearing cap.

CYLINDER HEAD

The cylinder head is cast iron and is
held in place on the cylinder block by 15
shart, 1 medium and 2 long studs., A sSteel
covered ashestos eylinder head gasket is
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Exploded View Engine Assembly - Fig, 81
Engine Block Etc.

6010 Block - Cylinder - Assy.
6017 Cover - Cyl. Timing Gear Side
6018 Oasket

6019 Cover - Cyl. Front

6020 Gasket

6050 Cylinder Head

6051 Gasket

6066 Stud - Medium

6067 Stud - Long

6520 Cover - Yalve Chamber

6511 Casket

6654 Spring - 011 Rellefl Valve
6663 Plunger - 011 Relief Valve
6666 Nut - Relief Valve

6675 011 Pan Assembly

6700 Packing - Oil Pan

6701 Cramkshalt Packing - Rear
6710 OQasket - 011 Pan R.H.

6T11 Gasket - Oil Pan L..H.

6750 Plug and Screen Assembly
6734 Gasket

6750 Indicator = 011 Level

6754 Tube - Indicator

6763 Plpe Assembly- 0il Filler
6766 Cap Assembly - 0il Filler
B508 Cover - Water Pusp

B513 Gasket - Water Pusp

0435 Manifold - Intake and Exhaust
0448 Casket - Intake and exhaust Manifo

12410 Gasket
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6333
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6306

B2
T4I86-5
8333
BEO3
EGI0- G614 GHOD-A5SY

GEIS-ASEY 22503-5 6819

Exploded View of Engine Internel Parts - Fig., 83
Camshaft and Crankshaflt

G110 Piston 6335 D0il - Seal - Crankshaft -

6135 Pin - Piston Rear Bearing

6150 Ring - Piston 6345 Stud - Crankshaft - Bearing Cap -

6100 Rod Assembly - Connecting Short

6211 Liner - Connecting Rod Bearing 6346 Stud - Crankshaft - Bearing Cep -

6212 Nut - Connecting Rod Long

6150 Camshalt 6348 Castle Nut - Special

B386-A Oear - Camshaft 6375 Flywheel Assembly

6358 Ring - Camshaft Ocar Locking 6500-A Rod - Yalve Push

63p3 Crenkshaft 6505 Valve

6306 Gear - Crankshaflt 6510-B Bushing - Valve Guide

6310 ©Oil slinger - Crankshaft 6517 FRetainer - Valye Guide Bushing

6312 Pulley Assembly - Crankshaflt 6513 Epr'i.ng - Valye

6319-A Ratchet - Crankshaft 6514-B Retalner - Valve Spring

6325 Bearing Cap - Crankshaft - Rear 6603 Body Assembly - 01l Pump

6330 Bearing Cap - Crankshaft - Center 6614 Gear - 0il Pump Driving

6371 Liner - Crankshaft - Bearing - , 6615 Tube Assembly - Oil Pump Inlet and
: Center Screen Cover

6333 Liner - Crankshaft - Bearing - G619 Gasket - 0l1 Pump Cover

Front and Rear
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used and & new gasket should be installed
whenever the cylinder head is removed [or
any reason. The cylinder head nuts should
be tightened with a torque indicating wrench
whea the engine is warm to S0=Toot pound
tension.

PISTON PIN

The piston pins used in Ford four-cylin-
der engines are manufactured to extremely
glose limits of precision. This is also
true of the piston pin hole in the piston,
as well as in the connecting rod. Conse-
quently, any standard piston pin may be
gaszembled with any standard connecting rod
of piston with entirely satisfactory re-
sults.

End play of the piston pin is controlled
by means of wire retainers which are ex-
panded into grooves in the piston pin bore
of the plston.

Reaming Plston and Rod to it pln
Fig. 84

Ford piston pins are available 003"«
pversize. In chses vhere this overslze
piston pin is to be installed; It is alsc
necessary to re-work the piston and con-
pnecting rod bushings. A coabination ex=-
pansion reamer and burnisher (K.R.W. No.
v-T5) i{llustrated in Figure 84, should be
uaed for this operation.

The piston pin should drop through the
pin hole in the piston with a total clear-
ance not to excecd .0007Y assuming, of
course, that parts are clean and pin and
piston are approximately the same tempera-
ture.,

The proper it of the connecting rod
bushings to the pin can be checked by the
following procedurs:

Hold the piston or pin in the hand with
connecting rod extended downward in a wer-
tical position. Turn the piston, or pin,
in a direction calculated to cause the
connecting rod to move with the pin as the
axis., This motion should cause the laower
end of the connecting rod to move upward
through approximately but not more than
1/2® arc belfore dropping back to a verti-
cal position.

In production standard piston pins are
fitted in .0006" alip fit in the piaton
and .00025" slip fit in the rod.

PISTON RING

There are two compression rings and one
oil control ring on each piston. The lower
compresaion ring and the oil control rinmg
are of the expander spring type. When

(&

Ring Filing Block
Fig. BS

[itting new piston rings, it is important
that the ring gep should be checked at the
polnt in the cylinder bore, within the ring
travel, where the cylinder diameter is
smaller. The ring should also be sgquare in
the cylinder bore.
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The correct gap is [rom .012" to Q1T
and this should be checked by inserting a
fecler gauge between the ends of the piston
ring.

In moat coses it will be neceasary to file
the end of the ring alightly to secure the
correct gep and o ring filing block such as
that 1llustrated in Figure 85 will facili-
tate this operation. The tool can be se-
cured from K., R. Wilson, Buffalo, MNew York,
under the MNo. V-109-B.

In every case the piston rings should
be fitted in the particular cylinder bore
in which they are to be installed. After
fitting the rings so they have the proper
gep; each ring should be checked in ita
respective ring groove on the platon to
wmoke sure It is free in the groove but
does not have excesalve clearance; this
can be dene by rolling the back side of
the ring eround the piston ring groove.
Total mide clearance in the groove should
not exceed 0037,

After installing the rings on the pls-
tona, furn the rings so the ring gaps are
atoggered and equal distance apart around
the circumference of the plstonas. Thia
should be done so as to aveid having the
ring gaps in e vertical position one above
the other.

VALVE SEAT INSERTS

Tungaten chroae alloy ateel inserts are
used for both Intake and exhaust valve seats,
The inserts are shrunk by liquid air before
they are pressed into the block and inps-
puch a5 the counterbore in the block is
alightly smaller in diameter than the 0.D.
af the insert at normal temperatures, a
permanently tight it is insured.

Because of their extreme hardness and
gbility to withstand high temperatures with=
out pecoming oxidized or pitted, it ia
rarely necessary to replace these inserts.
Service equipment for this operation is,
thergfore, not considered essential for

ordinary service atations.
Cylinder blocks which re-
quire replacement of a
valve seat Insert are or-
dinarlly returned to the
factory For auch work but
in those rare instances
where it is decided to
equip a shop to handle this
type of repair, the valve
seat replacing machine
manufactured by Hall Hanu-
fecturing Company, Toledo,
Ohio, 1s suggested.

Sectional View
of Piaton
Fig. 86

PISTONS

The aluminum piatons tused in the Ford
four=cylinder engines are wing type steesl
satrut pistons. They are the full skirt
type and have two compression rings and
one oll control ring located above the
piston pin hole,

¥hen fitting pistons of this type, it
is advisable to use a pull scale much as
the one illustrated in Flgure B87. The
platons should be litted to 8 to 12 lbs.
pull with a .003 Feeler.

oo
= i

Piston Pull Scale
Fig. 87

CONNECTING RODS

The connecting rods in the Ford engine
are heat treated, carbonl manganese steeal
forgings. They are accurately held to a
apecified weight so as to reduce vibration
gnd lessen wear on bearings and pistons.
The platon pin bushing in the connecting
rod 18 of special bronze.

W

The correct procedure for Fitting the
piston pin im the connecting rod bushing
ia described in the foregoing section cover—
ing piston plna. After installing & new
piston or pin on a connecting red, it is
essential that the asaembly be rechecked
for alignment as illustrated in Figure 88.
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Checking Connecting Rod Alignment
Fig. 88

CONNECTING ROD BEARINGS

The connecting rod bearings in the Ford
four-cy¥linder engine are of the steel back
replacable type with each hall locked in
position in the connecting roda, The bear-
inge are made of special bearing alloy,
having high structural strength which ia
bonded to & steel core.

CAMSHAFT AND GEAR ASSEMHLY

A apecial alloy iron developed by Ford
engineers 18 used in casting these Ford
camshafta. This metal is highly wear=re-

Timing Gear Marks
Fig. 89

sistant and glves the shaft greater rigldity.
The three hardened camahaflt bearings are

supported in the bearing holes bored in
the cast {ron block.

A silent operating, durable camshaft
gear made of aluminum is presaed on the
camshaft,. Replacement of this gear ias
geldom necessary and for that reasocn, the
camshalt and gear assembly is ordinarily
supplied as a complete unit. It Is not
advisable to attempt changing the gear on
the camshaft without a Tixture which has
been especially designed for this purpose.
Such a fixture is avallable from K. R.
Wilson, Buffalo, Mew York and complete in-—
atructions as to procedure for changing
the gear accompanies the [ixture.

kWhen installing a new camshaft and gear
assembly, the timing mark on the camshaft
gear must be matched with the timing mark
on the crankshaft

Resoving Crankshaft Timing Gear
Fig. 90
To replace the camshaft and gear as-
sembly, remove the cylinder [ront cover
{6019) Figure B2, and valve chamber cover
plate {6520). Then remove each of the valve
guide bushing retainera (6512) and lnsert
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Inatalling Crankshaft Timing Gear
Fig. 91

these parts in one of the alota in each
of the push rods in order to hold these
parts up while the camshaflt is being removed.

The timing gear on the crankshaft is
pressed on the end of the crankshaft and
secured in place by a Woodrulf Key. Tools
for removing and inatalling this gear are
shown in Figure 90 and 91.

CRANKSHAFT

The crankshaft is fully counter-balanced,
cast alloy steel, with the counterweights
cast integral. The crankshaft is drilled
for oll pasasages to the main and connect-
ing rod bearings. Bearing surfaces are
hlghly resistant to wear and are espocially
smooth due to the fact they receive two
polishing operations after they are finish
ground, The crankshaft is balanced within
3/10 of an ounce inch.

There are three main bearings which
supgert the crankshaft and end thrust is
takgn by the flanges on the replacable
c:nfcr main bearing.

CRANKSHAFT DBEARINGS

The bearings used in the Ford d4-cylinder
englne are made [rom a special anti-friction
alloy bonded to a ateel back. These are
of the replacable type, and are clamped
in place by the main bearing caps described
in the section devoted tothe cylinder block.

Crankshaft Main Bearing - Fig. 92

Each bearing has a small lobe pressed
out of one side;, which is designed to fit
into & recess of similar size in the bhear-
ing cap. When fitted inm place, these lobes
prevent the bearings from moving. See
Figure 93. 3

REAR BEARING OiL SEAL

Detaila of the rear bearing oll seal
are illustrated in the sectlonal view of
the engine Flgure 81. ©0il flowing from
rear bearing ia deflected by the flange
part on the crankshaft into the oil pan.

A woven asbestos packing material is
fTitted into grooves in the oil pan and the
upper part of the oil seal to effectively
prevent oll getting out the rear end ol
the engine at that point. The upper hall
of the oil seal which ia fitted into the
cy¥linder block, as well as the lower halfl
are rtnnvaq}a plecea,

FLYWHEEL: AND RING GEAR ASSEMBLY

The cast iron flywheel used on Ford
four-cylinder enginea {8 very carefully
machined snd balanced so as to reduce vi-=
bration to the minimm. The ateel starter
ring gear ia shrunk on the [lywheel.
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¥hen changing @ flywheel ring gear, it
is particularly important that the ring
gear be heated sufficiently to expand it
tao & diameter larger than the diameter of
the shoulder on the Tlywheel. A suitable
gas heater for this operation is available
from K. R. Wilson; BufTalo, New York, under
the No. V=91,

Puller for Removing Flywheel
Fig. 93

The operation of removing the [lywheel
from an engine is facilitated by the puller
{1lustrated in Figure 93 (K.R.W. Mo, TR-11).
If a puller of this type is not available,
jowaver, a flywheel can be removed by strik-
fng it [irst on one side and then the other
with a8 Ravhide hammer,

In addition to the four bolta, there
are two dowels in the crankshalft whilch
hold the [lywheel in place. The four
bolts which hold the flywheel to the crank=
ghaft must be carefully wired after they
have been pulled up tightly. It is also
suggested that the [lywheel be checked
for run out after installation; this can
be done by Tixing a dial indicator to the
flywheel- housing so0 the point of the indica-
tor touches the Tlywheel approximately
1/4" from the beveled edge.

Total run out should not exceed 0100,

VALVE PUSH RODS

The one-pliece Valve Push Rods illus-
trated in Figure 94, are cast from a special
wear resiating alloy iron developed by the
Ford Motor Company for this particular
purpose. Being hollow, they are light in
weight and the spiral openings in the side
help to provide sufficient lubrication.
All surfaces are hardened and these wear
resisting surfaces in combination with the
other parts of the valve mechanizam, make
it possible to retain practically constant
valve clearances. The customary valve ad=
justing lock nuts and screws are not re-
guired with the Ford design valve mechanism.

VALVES

The Ford wvalves age high chrome nickel
alloy ateel because of the ability of tkis
metal to withatand high temperatures and
corrosion. They do not warp, burm or pit
reacdily. This is true of both the Intake
and exhaust valve as the same metal is used
for both.

The lower end of
the valve atema have
an arca Bore than
three times that of
the atem cross sec-
tion. Thia large
hardensd area reduces
wear on these sur-
faces to such an ex-
tent that valve clear-
ances remain constant
over a long pericd of
time. The astem sur-
faces are also hard-
ened to prolong the
fquiet action of the
valve and o reduce
leakage of Intake and
exhaust gasea through
wear in service,

@. S

Exploded Valve Assem.,
Fig. 94
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View of Valve Mechanism
Fig. 95
The valve, valve gulde, spring and re-
tainer are assembled and installed in the
engine as a unit. This assembly is illus-
trated in Flgure 94.

Sectional

A cross sectional view of the engine
showing the unit valve assembly in posi-=
tion is illustrated in Figure 95. Removal
of the complete unit is accomplished by

Yalve Lilfter = Fig., 96
the uge of a bar-type valve lifter and

hrocket ag {llustrated in Figure 96. After
pasembling the bracket to the side of the
block as shown in the illustration, insert
the valve lifter through the valve spring
te the [lange on the lower end of the valve
gulde bushing as illustrated in Figure 96,
This permits the valve guide bushing Part
£§10 (Figure 94) to be pulled down suf-

sufficiently to remove
the valve guide bushing
retainer, Part 65112,
after which the agaembly
can be withdrawn up
through the valve port.

The clearance ke —
twocn the walve stem
and the valve guide bush-
ing should be maintained
at .0015 to .0035. If
the inside diameter of
a valve guide bushing
becomes worn In excess
of the dimension .314,
it should be discarded.

To lfacilitate disassembly and reassembly
of these units, a fixture such as that
illustrated in Figure 97 can be secured
from K. R, Wilson, Boffalo, MNew York under
the Tool No. V¥=130. The angle of the wvalve
scat on Ford valves is 45 degrees. Dus to
the numerous cvifferent makes of valve seat
re~facing machines on the market, we are
not attempting to give detailed instructions
concerning the re-facing of valves in this
boocklet. The instructions supplied with
the particular machine beling wsed, should
be [ollowed in every case.

Do not re-install in an engine any valves-
which have been re-faced so many times that
the edges are thin; such valves should be
discarded and replaced with new ones.

Valve Assembly
Fixture
Fig. 97

Eccentric grinding is the only method
of re-lfacing hardencd valve scat insertis
which is approved by the Ford Motor Company.
Instructions [or using a grinder of this
type ordinarily pccompany these machines.

VALVE GUIDE BUSHING

The Ford valve gulde bushings are made
in two pleces and when removed [rom an
engine for any purpose, they must be Kept
in pairs exactly a3 removed frem the engine.
The relationship between theoutside diameter
of the valfe guide bushing and the inside
diameter is held to very close limita and
if the valve guides are not kept in pairs
a8 originally manufactured, excessive clear-
ance around the valve stems might result.
Excessive clearance at this point is some-
times the cause of neoisy valves, lack of
power and excessive oll consumption.
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OIL PUMP:

The oil pusp housing le an integral part
of the front main bearing cap and as shown
in Figure 98, is driven by a fiber gear which
peshea directly with crankshaft timing gear.
The pusp is a gear type pump which draws the
pil through & screen in the bottom of the oil
pan and circulates it through drilled holes
in the upper part of the pump housing to the
ail passages in the block. This is clearly
{llustrated in Figure 7 in the lubrication
gection. The oil is forced under pressure
fraom the main o0il passages through the
crankshaft maip and conmecting rod bearings,
gs well as the camshaft bearings.

The oil pump screen s an integral part
of the oil pan drain plug which makes it
possible to clean the screen each time the
oil is drained and prevents an sccumulation
of aludge er other forelgn subatancea around
the ofl sump.

Exploded Yiew of Oil Pump Assesbly
Fig. 98

As indicated in the exploded view of the
oil pump assembly, Flgure 98, the pusp can
be completely disassembled and reconditioned
by merely taking off the cover at the back
of the oil pump housing.
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Sectional View of Transmission
Fig. 99

TRANSMISSION

The transmission is of the standard selective sliding gear type and all moving parts
wlith the exception of the reverze idler gear which rotates on a8 bronze bushing, are
carried en ball and reller bearings. A cross sectional view of the transalssion is
shown in Figure 99. In addition to the gross sectional view mentioned above, an illus-
tration of all parts in their relative assembly position is shown in Figure 100.
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Fig. 100
Transmiasion
Gear - Trans. Main Drive T140
Ball Bearing - Trans. Main Drive T141
Gear
Snap Ring Trans. Main Drive Gear - T155
Bearing Retainer
Baffle — Trans. Main Drive Gear Qi1 7322
04l Seal Trans. Main Shaft Tazr
Shaft Trans. Main 7228
Bearing - Trans. Main Shaft Ball T230
Gear - Trans. Low and Reverse 7233
S5liding
Gear - Trana. High and Inter. 7134
S5liding -
Countershalt - Trans. 1 240
Gear - Trana. Countershaflt
Spacer - Trans. Countershalt Gear 7241

Braring
Bearing - Long Roller

G

Shaft - Trans. Reverse Idler

Gear and Bushing Assembly - Trans.
Idler Gear

Pin - Trans. Countershalft and
Reverse [dler Shaft Retalner

Housing - Gear Shift

Spring - Gear Shift Lever

Seat = Gear Shift Lever

Fork - Gear Shifter

Plunger - Trana. Jear Shifter Shaflt
Lock

Spring - Trans. Gear Shifter Shaft
Lock Plunger

Shaft - Gear Shifter, Low and
Reveras

Shaft - Gear Shifter, High and
Intermeaiate.
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When the tranamission gearshift lever
is moved to the reverse gear position, the
low and reverse sliding gear, Part No. T100,
meshes with the reverse {dler gear, Part
No. 7141, This idler gear is in constant
mesh with the small gear (extreme left in
the illustration) of the countershaft gear,
Part No. T113. Since the idler gear is
turning in the opposite direction from the
countershalt gear, it causes the main shaft
to which the low and reverse sliding gear
is splined to revolve in the opposite di-
rection.

In order to visualize the action which
takes place aa deacribed in the sabove and
lfollowing paragraphs, it is suggested that
the reader refer to the exploded view of
the transmisslon, Figure 100, and identify
each part aa 1t is mentioned.

When the transmission shift lever is
moved to the low speed position, it causes
the low and reverse sliding gear, Part No.
7100, to mesh with the low speed gear pn
the countershaft, Part No. 7113 (second
gear from the left in the {llustration).
The flow of power is then from the trans-
misslon main drive shaft, Part 7017, to the
large gear on the countershaft with which
it i3 meshed, through the low speed gear on
the countershaft to the low and reverse
sliding gear, Part 7100, and then to the
main shaft, Part 7061, on which the alid-
ing gear ia splined,

Movement of the transmission shift lever
to the second speed position causes the
intermediate and high sliding gear, Part
Mo, 7101, to engage with the intermediate
gear on the countershaft, Part Ne. 7113
(third gear from the left in the illustra-
tion). The driving power is then trans-
mitted fromthe maln driving geer, Part 7017,
to the malpn driving gear an the countershaft,
Part 7113, through the intermediate gear on
the countershaft to the intermediate gear,
Part T101, on the main shaft and then through

the spline to the main shaft, Part T06l.

In high gear «he intersediate and high
sliding gear, Part No. 7101, is moved for-
ward so that the internal teeth in this
gear engage the teeth on the end of the
mein driving gear, Part No. T01l7. Inas-

much as the intermediate and high gear Part
No. 7101 is splined to the main shaft, Part
TOGl, the flow of power i{s then directly
from the main drive gear to the main shaft,

REMOVING TRANSMISSION

To remove the transmission from the ve=
hicle, it is first necessary to remove the
trenafer case. The main shaft gear must
first be removed through the hole in the
rear of the transfer case after taking off
the cotter pin, nut and washer which holds
it to the transmission shaft, The propeller
shalts are then disconnected from the trans-
fer cage alter which the cap screws holding
the transfer case to the transmission sheould
be removed. The tranafer case assembly is
then (ree to be removed from the wehicle.

DISASSEMBLING TRANSMISSION

To facilitate removel of the transmis-
sion assembly from the vehicle it is ad-
visable to remove the gear shifter hous-
ing whleh i3 held te the transmission case
by silx cap screws, Part No. 20346-F. Re-
moval of these cap screws permits disas-
sembly of the complete housing, including
the shifter shafts and shifter yokes,

The transmission and clutch housing should
be disasaembled from the engine as a unit
by removing the bolts holding the clutch
housing to the [lywheel housing.

Disconnect the cluteh housing from the
transmission case by screwing out the four
bolta which hold the transsissicon case to
the cluteh housing.

The tranamission main drive shalt, Part
No. 7017; together with the bearing, Part
Ne. 70315, retalner and ol seal, can now
be 1ifted out of the housing. The trans-
mission main shaft, Part No. T06]l, can also
be withdrawg from the other end of the trang-
mission case, together with the bearing,
Part No., 7065, and oil seal, No. T048,
This permits the transmission low and re-
verse gear, as well aa the high and inter="
pediate gear to be lifted out of the trans-
mizsion case.
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Remove the cotter pin and lecking pin
No. 7155, and withdraw the countershaft,
Part Mo, 7111, A hammer and brass drift
may be used to tap this part out of the
transmission case, The transmission counter=
shaft gear can then be lifted out of the
housing end the two countershaft bearinga,
Fart No, T118, and spacer, Part No. 7115,
removed Irom the gear. Next, withdraw the
tranamission reverse idier shaft sssembly
from the tranamisaion housing and 1ift out
the reverse idler gear.

The parts should now be washed in kero-
sene and each part carefully examined. If
it is necessary to replace the ball bear-
ings, they can be pressed off the shaflt
opn en arbor preass and new bearings pressed
efi, Before assembling, thoroughly lubri-
cate all moving parts. Draw all bolts,
nuts and cap screws down tightly, making
sure to replace lock washers and cotter
pins as required.

ASSEMHLING TRANSMISSION

Place the reverse idler gear in trana-
mission case with the Flush side of the
gear to the rear of the cagpe, Next, in-
gart the transmission reverse idler shaft
through case and gear, turning the shaft
so the locking pin hole in the shaft lines
up with the hole in the case,

Next, greasc the two countershalt bear-
ings, Part Ho, T118, and install them in
the gear with the spacer, Part No. T115,
in between the two bearlings; then place
the assembly in the transmission case,
meshing the small countershaft gear with
the reverse idler gear, Part Ho. Fld4l. The
countershaft, Part No, 7111, should then
be Inatalled; using & saell drift through
the opposite end to line up the spacer in
the middle with the holes In the bearing.
The shalt is tapped into place with a brass
hammer and should be turned so that the
locking pin hole lines wp with the locking

pin hole in the reverae {dler shaft as well
L

as the holea in the case,

Now insert the locking pin No. T155,
through the hole in the case, through the
reverse ldler shaft, countershaft and the
cppoalte side of the transmission case:
then see that it is secured by inserting
a cotter pin in the hole in the locking pin.

Turn the trensmission housing so the
reverse idler gear end is up and place the
transmission low and reverse sliding gear
and the high and intermediate sliding gear
inside the case in position for assembling.
Make sure the grooved collars for the shifter
yokes come together and have 1.e smaller
gear, Part No. T10l, on the bottom a0 it
will be to the fromt of the case when re-
turned to its normal operating position.

If a new main shaft or a high and inter-
mediate sliding gear are to be installed,
the parta should be selected so the gear
is a snug sliding it on the shaft. The
clearance between the gear and the shaft
should not be in excess of .0031". This
should be checked with a fesler gauge,
The clearance may vary from 002" down to
a point where the gear will just slide on
the shaft of its own weight or with a slight
pressure of the lfingers when the shaft is
held vertically,

After lining up the gears as described
above, insert the transmission main shaft,
Part No. 7061 with bearing WNo. 7065 and
oil seal No. 7048 assembled, through the
rear end of the cese and through the low
and reverse and high and intermediate slid-
ing geara. Guide the shaft downward un-
til the transmission main shaft ball bear-
ing, Part No. 7065, seats Tirmly in the
bearing seat in the case,

The transmission assembly should then
be turned to the horizontal position and
the main shaft pilot bearing spacer, Part
No. 7063 and bearing No. 7118, installed.
Then place the transmission main drive
gear, Part No. 7017, together with the
bearing No. 7025, and oil seal over the
bearing on the transmission main shaft,
making sure that the main drive shaft hall
bearing seata in the ball bearing secat in
the tranamlssion case.

Place the transmission case gasket in
position and assemble the clutch housing
to the tronsmission case by installing the
four cap screws, The sssembly is now ready
te be installed in the car which should
be done by merely reversing the procedurc
outlined in the foregoing paragraphs for
removing.
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Exploded View of Clutch Assembly
Figure 101
Clutch
2454 Clutch Pedal Pad 7515 Release Shaft Fork 7545 Spring
6375 Flywheel 7517 Equalizer Shaft Socket 7550 Clutch Disc
7501 Clutch Housing 7518 Inepection Cover 7561 Release Bearing Hub
7503 Equalizer Shaft 7520 Clutch Pedal 7561 Release Bearing Spring
7506 Pedal Shaft 7521 Clutch Pedal Rod 7563 Pressure Plate Assembly
7507 Bracket 7532 Clutch Pedal Rod Clevia 7580 Release Bearing
7508 Bushing 7533 Clutch Pedal Rod Clevis Pin 7600 Pilot Bearing

7510 Release Shaft T539 Washer 7609 Retainer
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CLUTCH

The clutch is a single plate, dry disc
type, a3 illustrated in the sectional draw=
ing, Figure 104. An exploded view showing
the varlous parta of the clutch in relative
assenbly position, is shown in Figure 101.

The clutch pressure plate is a centrif-
ugal type, having weighted levers which
add tn the pressure on the disc s epgine

speeds are increased. It is
attached directly to the [ly-
wheel surface by seans of Bix
pllot cap screws. These are
apecial cap screws, Part No.
3504335, and under no circus-
stances should ordinary cap
screws be used.

The three welghted release
levers are mounted on needle
roller bearings and due to
the weight at the outer end,
each lever is to some extent
actuated by centrifugal force.
The [aater the clutch revolves
the more the levera try to
throw out and the greater the
pressure they exert on the
pressure plate.

The purpose aof this design
s to secure light pedal pres-

Sectional sure Tor normal operating
View of speeds and high pressure on

Clutch Dise the clutch disc when engine
Fig. 102 speeds are increased,

[t is very important that a clutch com-
pressor such as that i{llustrated in Figure
103 be used for installing and removing
thias type of elutch, If a compressor is
not used, the cover plate may bedistorted
while being assembled or disasseshled.

CLUTCH DISC

The driven member of the clutch incor-
porates a vibration damper of the spring
and [riction type. There are six of these
springs of sufficient size and capacity
to take care of the maximum engine torque.
The springs compress both when accelerating
and decelerating.

Fixture for Compressing Clutch
Fig. 103
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The only repalr which should be attempted
to the clutch disc la replacement of the
facinga., When sufficient wear takea place
a8 to necessltate replacement of springs
or other parts of the clutch hub, 1t 1s
unlikely that any part of the elutch hub
coan be reconditioned satisfactorily. Re-
conditioning work should, therefore, be
confined to replacement of clutch disc
facinga only.

{5
el

Sectional View of Clutch Assembly
Fig. 104

Cushion springs are riveted to the clutch
facing on the preasure plate side of the
clutch disc. Since it isimpracticable to
salvage these cushioning plates [rom the
old disc, lacings having the cushion plate
springs riveted to them should be secured
from the manulacturer. The facing nearest
the flywheel is a plain facing which is
assembled directly to the clutch disc.
The riwvets which hold the plain facing to
the disc also hold the facing with the
cushion plate springa assesbled to the
disc go that resoval of these six rivets
and installation of new facings and rivets
will be the only reconditioning work to
he done on clutch diacs,

CLUTCH RELEASE DBEARING

The clutch release bearing ia the pre-
Iubricated type. It iascarried on the re-
lease bearing hub, Part No. 7561, and is
gctuated by the release shaft fork; Part
Mo. T515. When necessary to replace any
of theseparts, the transfer case and trans-
misaion must be removed. Inatructions for
disassembling both the transfer case and
the transmisslon are covered in the [ore-

1" FREE PLAY

.
OCELEVIS PIN

Clutch Pedal Adjustments
Fig. 105
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going sections of the book covering those
particular asseablies,

CLUTCH PILOT BEARING

The clutch pilot bearing la a ball bear-
ing carried in & recess -in the Flywheel.
It ia lubricated before asscmbly with the
sase lubricant which isused for wheel bear-
ings because of the very high melting point
possessed by this lubricant. It is es-—
sential that a lubricant of this type be
uged whenever a pilot bearing is replaced
[or any reason 283 anm unsuitable lubricant
might melt out and not only cause the clutch
to slip but also result in Failure of the
pilot bearing. '

CLUTCH PEDAL AD]JUSTMENT

The clearance between the clutch release
bearing and the clutch plate release [ipngers
must be maintained at all tises and im
fndicated by the amount of [ree travel of

the clutch pedal. This should be 17,

As indicated in Flgure 105, adjustment
is easily made by removing the eclevia pin
gnd turning the release afm rod. Screwing
the rod out decreases the clutch pedal
free movement . Screwing the rod in in-
creases the amount of [ree movement .

After making the adjustment be sure to
replace the clevis pin and cotter key.

TRANSFER CASE
In a vehicle of thia type it is essen-

tial that a means be provided whereby the
unit can be operated at fairly high specds
on good highwayas and also have adequate
power available at the wheels to propel
the wehicle through mud, sand and up steep
gradea, This requirement is met by in-
astallation of a transfer case which, in
addition to being a I-speed transsission
unit, also provides a means of supplying
power to both the front and rear axle.

The transfer case is located in the ap-
proximate center of the chassls and is
bolted directly te the end of the trans-
migsion.

There are two shifter levers on the
transfer case, one of which enables the
operator to connect or disconnect the [ront
axle drive, while the other controls en-
gogement of the reduction gear. The action
of these levers is clearly illustrated in
Figure 106,

The trans{er case moin drive gear Is
bolted to the mainm shaft extending from the
transmissalen. This shalt is supported by o
ball bearing in the transfer case housing.
The main drive gear, Part 7722 (Figure 109)
meshea with the intermediate gear, Part 7741,
which is actually two gears sanulactured in
one plece. The larger gear on- the inter-
mediate gear Is constantly meshed with the
maln drive gear, as well as output shaflt
gear, Part 7766, The smaller gear on the
intermediate gear meshes with the sliding
gear on the output shaft, Part 7765, when
high speed ratios are desired. The ocutput
gear, Part 7766, can revolve freely on the
output shaft, so that when engaged in the
high sapeed gears the power [low is from
the main drive gear to the intermediate
gear, through the small intermediate gear
to the sliding gear which, being splined
to the output shaft, causes the shaft to
turn. When more power is desired at the
whesls, movement of the shift lever causes
the sliding gear to disengage from the small
intermediate gear and engage with the out-
put gear so that the flow of power is from
the main drive gear to the large gear of
the intermediate gear through the output
gear to internal spline of the sliding
gear and then to the output shalt.

Movement of the front axle drive shift
lever engages the clutch gear, Part 7761,
with the clutch shaft, Part 7761, which in
turn causes the [ront propeller shaft to
revolve.
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Sectional View of Transfer Caae
Fig. 107

The intermediate gear la carried on two
roller bearinga, while the output shaft
iz supported by two tapered roller bearings.

By referring to the sectional drawing
Figure 107, the above explanation of the

warkings of the tranafer case should be
clearly understood,

Side, Sectionsl View of Transfer Casoe
Fig. 108

DISASSEMHL ING TRANSFER CASE

To remove the transfer case assembly
from the vehicle, the procedure outlined
below should be followed: Refer to Figures
10f to identifly the parts as they are men-
tipned.

Remove the cotter pin from the clevia
pin holding the emergency brake rod to the
cperating cam on the emergency brake. Re-
move the [ive cap screws and lock washer
holding the main drive gear cover, Part
Mo. 7706 to the housing. Remove the cotter
pin, put and washer, Part No. 3561485 and
take off the main shaft gear, Part No. 7721,
through the hole in the rear of the trans-
fer case.

Disconnect both front and rear pro-
peller shalfts from the transfer case, This
iz done by merely removing the four nuts and
lock washers holding each univerzal joint
to the companion flanges. For detailed
instructions concerning disconnecting the
propeller shalft, refer to Page 4006-16,

Remove the four cap screws and lock washers
holding the transfer case to the trans-
mission which will permit removal of the
tranafer case from the wvehicle.

The first step In disassembling the
transfer case is to remove the cap screows
and lock washers which hold the bottom
cover, Part No. 7708, to the case. Next,
remove the lock plate screw, which holds
the iptermediate gear shift lock plats
washer and lock plate, Part 7767, in place,
The intermediate gear shaft can then be
removed from the case by using a brass
drift and light hammer, Removal of the
intermediate gear shalt permlts the inter-
sediate gear, together with thrust weshera
and roller bearings to be taken out through
the bottom of the case.

Diasasaenble the shifting levers and
aprings, by removing the set screw, Part
Ko. 355378, and driving out the shaft lever
pivot pin, Part Mo, 7796, witha brass drift.

The front cap, Part No. 7774, should be
removed as a complete assembly which in-
cludes the cap, clutch shaft, Part Mo. 7761,
bearing; Part No. 7719, unlversal joint
voke, Part No. 7729, clutch bearing, Part
No. 7723, fork, Part No. 7711, shift rod,
Part No. 7787, plugs, interlock and oil
geal. When removing this assembly be care-
ful to avold losing the poppet balls, which
will drop out when the cop comes frec from
the housing.

Remove [ront bearing, Part Mo, 7723,
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Bearing Cup

Brake Drum
Coupling Flange
Main Shaft Bearing
Shift Lever Ball

Tranafer Case

Rear Cover

Rear Cover Ganket
Battom Cover

Battom Cover Gasket
Shilft Lever

Shift Fork - Front Axle
Shift Fork - Underdrive

Inter-shaft Bearing

Output Shaft Bearing

Main Shaft Gear

Output Shaft Cone & Roller

Univ. Joint Front Flange

Intermediate Gear
Idler Gear Shaft

109

Tranaler Cage

7744 Thrust Washer

7754 Breather

7761 Clutch Shaft

7761 Clutch Gear

7763 Output Shaflt

7765 Dutput Shaflt Gear - Rear
7766 Qutput Shaft Gear - Front
7767 Lock Plate

TT68 Output Shaft Cap - Rear
TIT0 Dutput Shalt Retainer
7771 Thrust Washer

T773 Casket

7774 Front Bearing Cap

7777 Bushing

7782 Shim

7783 Snap Ring - Front

TTB4 Snap Ring - Rear

7786 Underdrive Shifter Shaft
7787 Front Drive Shifter Shaft

‘ 7788 Spring

TT89 Interlock

T793 Underdrive Shift Lever
7796 Pivot Pin

T798 D11 Seal

7799 5hift Lever Spring
17271 Speedometer Driven Gear
17285 Speedometer Drive Gear
17333 Spesdometer Slesve




T000-11

FORD TRUCK

%-TON 4x4

anap ring, Part No. 7784, and thrust washer,
Part 7771, Trom the cutput shaft.

The rear cap should alsg be removed as
an assembly consisting of the universal
Joint llange, Part No. 4863, apeedometer
gear, Part No, 17385, oil seal and bearing,
Part No. T723, together with the output
shaft. Removal of this assesbly will per-
mit the aliding gear, Part No. 7765, and
output shaft gear, Part No. 7766, tosllide
of f the output shaft sothey can be removed
through the bottoa of the case.

The underdrive aliding gear shift fork,
Part Mo, 7713, cannow be removed by screw-
ing out the set screws in the shifting
fork which will permit the shifter rod,
Part No. 7786, to slide through the fork
and hale in the case, The fork can then
be remaved through the bottoa of the case.

To disassemble the {ront cap assesmbly,
remove the cotter pin, nut and washer hold-
ing the end yoke to the shaft. Use puller,
Figure 61, to remove the end yoke. Remove
the cap, No, 7719, and oil seal Ho. TTTO0.
Eemove the set screw from the fork; Part
Mo. 7711. This will permit removal of the
shiflt rod, Part No. 7787. Taking out thia
rod releases the poppet ball and apring
and precauticn should be taken to prevent
losing these partas.

Remowe the clutch gear and fark to-
gether.

Remove the output clutch shaft; Part
Mo. 7761, by carefully pressing it through
the bearing.

Remove the snap ring, Part No. 7783, which
will also permit removal of the bearing,
Part No, 7719,

To disasaemble the rear cap, remove
the cotter pin, nut and washer which hold
the companion flange, Part No. 4863, to
the output shaft. WUse a puller to remove

the companion [lange from the shaft. Re-
move the cap andoil seal, Part 7770. Re-
move the specdometer driven gear. The

output shaft can then be removed [rom the
cap, after which the bearing cone, as well
as the speedometer driving gear, Part Ko,
17285, can be pressed off the shaft.

RE-ASSEMBLING THE TRANSFER CASE

Reassesbling the tranafer case ismnerely
a reversal of the cperations listed above.
Make certain that all parts are carefully
washed and free fromdirt or foreign matter,

The shimss, Part TVE2;, between the rear
cap and the case are provided for adjust-
ment of the Timken Bearinga., The bearing
should be adjusted so there is not more
than .003" end movement of the shaft, Ordi-
narily it will only be necessary to meke
certain that the same shims which were re-
moved during the disassembly operation are
reinstalled when building up the case. In
the event there ia a question as to one or
more of the shims having become displaced,
however, it will merely be necesaary to
check end movement of the ahaft and make
sure that sufficlent shims are installed
8o the maximum smount of movement is 003V,
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COOLING SYSTEM

One of the most important lactors in
obtaining efficient performance and maximuim
life from an automobile engine is keeping
the operating tesperature of the engine at
the point where the engine operates most
efficlently. This depends upon adequate
water jacketa around the cylinder bores, as
well as a radiator and fan of suitable capa-
city to dissipate the heat as it is carried
away [rom the cylinders by the circulating
water. The water mist be kept circulating
after the engine temperature has been
brought up to the efficient operating
point and an impeller type water pump is
included in the cooling syatem Tor that
purpose,  Since it ls desireble to restrict
the flow of the water to the radiator until
the cold engine has warmed up to an effi-
cient operating temperature, a thermostat
is placed in the heose connection leading
from the cy¥linder head to the radiator,
The thermostat consiats of a butterfily
valve, actuated by a bimetal spring, which
remains closed until the water reaches a
temperature of approximately 145 degrees,
at which point the spring contracta and
opens the valve so the water can Flow to
the radiator.

A diagram showing the functioning of the
Ford Cooling System is shown in Flgure 110.

To draim the cooling aystem, open the
drain cock lecated In the radiator bottoa
tank. There is also a drain cock on the
left side of the cylinder block toward the
rear which must be opened in order to com-
pletely draln the block. 10 quarts are re-—
guired to refil]l the syatem aflter draining.

HADIATOR :

The radiator is of the tube and fin con-
stniction. It iz mountoed on the [ront cross
member and is protected from excessive road
shocks by rubber insulating washers. There
are only two bolts holding the radiator to
the crosa member since it is desirable in
this type of tnit to have a Mlexible mount-
ing which will not tramsmit strains and
shocka to the radiator core.

To remove the radiator core it 1a merely
neceapary to drain the water from the radi-
ator by opening the drain cock in the bottom
tank. Disconnect both the upper and lower
hose connections. Remove the lock washers
and two nuts on the radiator support bolts.

Cooling System DMagram
Fig. 110
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The radistor can then be lifted up out of
the vehicle.

- e R

m.' s e
-
| :

Exploded View of Cooling Syatem
Flg. 111
THERMOSTAT

Aa il1lustrated in Figure 111, a thermo=
atat is located in the upper hose connection.
The bimetal unit conalsts of two layers of
metal, each having a different coefficient
of expansion, which are bonded together and
formed into a coil. This coll is installed
in the thermostat housing with one end
solidly anchored and the other end attached
to the butterfly valve. Any temperature
change will cause the coll te wind or un-
wind and chenge position of the butterfly
velve which will in turn meter the water
flow to meintein & conatant temperature
in the eylinder block. The thermoatat sust
e anasmhled with the coll towards the cyl-
inder block so that it i3 readily alffected
by any water temperature change in the block.

CHECKING THERMOSTAT RANGE:

To check operation of the thermostat,
the thermosiat should be removed from the
hose comnection. Ddisconnect the upper hose
connection, Part No. B263, Figure 111, at botk
ends and remove the thermostat from the hose,
Heat a pail of water to 145 degrees Fahren-
heit, using an accurate thermometer to check
the temperature. When the temperature
reaches 145 degrees Fahrenheit, place the
thermostat Iln the water, stirring thewater
copatantly to maintain on even temperature.
A slight movement of the valve indicates the

L]

atart to open asetting 18 correct. To check
the full flow position of the thermostat,
raise the temperature of the water to 185
degrees Fahrenhelt, always stirring to hold
a conatant temperature.

GENERATOR
SUFPPORT NUT

I" FREE PLAY

Fan Bzlt Adjuatment
Fig. 112

FAN AND FAN BELT:

A four-blade fan is bolted directly to
the pulley which also drives the water pump,
It is held in place on the pulley by four cap
screws.,

Tension of the fan belt is controlled by
the position of the generator on the right
side ol the engine which is also driven by
the fonm belt. As showm in Figure 112, there
should be 1" free play when the belt is
pushed altermately inward and cutward at =
point midway between the generator pulley
and the crankshalt pulley. To adjust this,
loosen the generator support nut, shown in
Figure 111, and move the generator outward
until the proper tension is secured. Make
sure the generator support nut is tightened
securely after the belt has been properly
adjusted.
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Exploded View of Water Pump Assy-

Fig. 113
B186 Hose B513 Gasket B57T3 Spring guide
B187 Hose clamp i 8524 Seal 8574 Seal Snap Ring

8505 Housing
B507 Gaaket
8508 Cover
B512 Impeller

WATER PUMP

The water pump is a pre-lubricated, im-
peller type having a capacity of 25 gallons
per minute at engine speed of 2000 R.P.M.
All parts of the pump, in correct position
for assembly, are illustrated in Flgure 113.

To remove the pump from the engine,;
looaen the generator bracket pivot bolt
illustrated in Flgure 112 and push the gen-
erator toward the cylinder block so the
fan belt can be allpped of f the pump pulley.

Loosen the upper hose clamp on hose 8286
and disconnect hose from pump houaing.

Remove the three cap ascrewsa which hold
housing to front of cylinder block after
vhich the pump and fan assembly can be re-
moved,

B530 Bearing Asay
B557 Washer

B560 Spring

8572 Clamp Ring

8576 Housing Snap Ring
8600 Fan Assy

BE06 Pulley

§620 Belt

DISASSEMELING WATER PUMP

The procedure outlined below should be
followed to disassemble the water pump.

Disessemble the fan (8600) from the
pulley, B606, by removing the four cap
screws, 203315-58,

Remove the cap screw 20318-5% which holds
the cover, B508 and-gasket B507 to the

housing.

Press the pulley, Part 8606, off the
bearing, Part B530, in an arbor press. A
special fixture which will hol!’ the pulley
in the belt grooves should be used for thias
operation, It is also advisable to use o
plece of hard stock 1/27" x 2" as & driver
for pushing the bearing out of the pulley.
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Remove the housing snapring, Part BST76.

Press of [ the Impeller, Part 8512, using
the plece of 1/1" % 2" stock as a driver.

Remove the seal =nap ring, Part 8574,
which will permit disassembly of Parts
B557, 8514, B5T3, B571 and B560 [rom the
impeller, Part B511.

REASSEMHLING WATER PUMP

Ordinarily it isa not advisable to re-
install an impeller and pulley on the old
bearing, Part 8530, [rom which they were
pressed of . Some metal ia {nvarisbly re-
goved from the bearing as well as the holea
in the impeller and pulley during the die-
gssembly operation and these parte must
therefore be checked carefully to make
sure they will fit tightly when reassembled.

If there is the slightest queation, It ia
advisable to use new parts.

Assemble the spring, B560, clamp ring,
B57%, seal, 8524, spring gulde, B5T3, =eal
wesher, B55T and anap ring, 8574, into the
impeller, 8513,

Insert bearing assembly into the hous-
ing and install housing snap ring, Part
B5TE.

Preas impeller assembly onto rear end
of bearing shaft, Part 8530,

Press pulley, Part 8606, on front eond
of bearing shaflt.

Install gasket, B507, cover plate, BSOS,
and secure in place with the lock washer
and cap screw, 20318-5.
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CARE OF COOLING SYSTEM:

Precautionary measures against the [orm-
Ing of rust or scale in the cooling aystem
in order to avoid troubles resulting [rom
overheating should be taken. This can be
controlled to a great extent by making sure
that the water used in the cooling systcom
is a= nearly neutral and free from chloride
salt as possible. In other words, it ahould
have the minimm tendency to rust or corrode
the metal with which it comes inm contact.

In localities where alkaline, acid or
galine waters are the only kind available,
the addition of a rust inhibiter in the
cooling systes vwill tend to minimize the
corroslive action of such water.

As an additional precaution against the
formation of rust or scale in the cooling
ayatem, it is recommended that the aystem
be flushed out twice a year. This ahould be
done in the fall before installing an Anti-
Freege solution and again in the spring when
the Anti-Freeze solution is drained from the

14-TON 4x 4

ayatem. At the same time all hoss connec—
tions should be checked carcfully and tight-
ened, I necessary. Any hose which shows an
indication of deterioration should be reé=
placed immediately.

ANTI-FREEZE:

The Ford Motor Company does not recosmend
the uae of any inorganic substances such as
caleium chloride, honey, glucose, Sugar,
kcrosene or other oils as an anti-{reeze.
Due to the fact it is inexpensive and more
readily available, alcohol is moat com=
monly used as an anti-freeze aolution.
Other satisfactory [luids are Ethylene-
Glycol or radiator glycerin. These last
mentioned materials are not subjest to
evaporation to such & great extent as alco-
hel but are considerably more expenslve,

Any one of the three materials mentioned
above are available and in most cases vhen
supplied as & radiator anti-freeze they
contain a sultable inhibiter to control
rust and corrosion.

ANTI-FREEZE CHART
Capacity Cooling System--10 Quarts

Alocohol#
+ 20° 4 pta.
+ 109 6 pta.
Dﬂ 8 pts,
- 10 8 pta.
- 209 11 ptas.
- 30° 12 pis.

Radiator Ethylene

Glycering## Gl yeol
T pts. 3 pts.
18 pt=s. 5 pts.
13 pts. 6 pts.
15 pts. B pis.
17 pta. 9 pta.
19 pta. 12 pta.

¢« Denatured (90%-—-180 proof)

se 0¥ Concentration.
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Fuel System - Fig.

FUEL SYSTEM:

All paris of the fuel system are 11lus—
trated in the exploded view, Figure 114,
The fuel tank which has a capacity of ten
gallons, is located underneath the driver's
seat. The Tiller cap is inm the top of the
tank and is exposed by merely raising the
seat cushion,

Az shown in the illustration of the luel
aystem, Figure 114, there is a gascline
shut-off valve in the bottom copnection
from which the [lexible tubing lesds to
the fuel line on the frame, There iz also

#6349
JinGae-5

PEB4

114

a flexible connection from the other end
af the fuel line leading to the Tuel -Tilter
on the dasah.

The fuel Filter bowl, Part Wo. 9163,
should be removed and cleaned periodically.
This is done by loosening the thumb nut and
removing bale, Part No. 9163,

FUEL GAUGE

The [uel gouge is an electric type which
operates only when the fgnitlon switch is
turned on, The illustration of the Fuel
system, Flgure 114, shows the tank unit,
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Part 9173, which is connected to the gauge
unit en the dash by 8 wire running through
the wiring harness,

The tank unit is an electrical instrument
conaisting of a pair of contact points, one
of which is fixed to a bimetal arm and the
other to a more or less flexible diaphragnm.
The cam on the end of the [loat illustrated
in Flgure 115 couses the polnt fixed to the
diaphragm to change ita poaltion with re-
lation to the point on the end of the bi-
metal. When the ignition switch iz turned
on, current flows through the wire around
the bimetal with the result that this point
alternately makes and breaks contact with
the point on the diaphragm. Since the tank
unit iz connected directly to the gauge
unit, this alternate making and breaking
of the eircult is registered on the gauge
unit on the instrusent panel.

The illustrations in Figures 115 and
116 are diagrams showing the electrical
connections in both the tank unit and the
gouge unit. When the tank s espty as In
Figure 115, the two contacts in the tank
unit are barely touching. When the tank

iga filled as shown in Figure 116, the ac-
tionof the float and cam pushes the grounded
contact againat the insulated bimetal con-
tact and bends the bimetal in the tank unit.
Due to the bimetal being under a strain, a
greater amount of current is regquired to
bend the bimetal sufficiently to break con-
tact with the contact point on the dia-
phrage. This causes more current to [low
through the bimetal in the gauge unit on
the dash and movement of the necdle to the
"Full® position on the gauge ccours,

CHECKING TANK UNIT:

Disconnect the wire at the tank unit and
connect it to a new tank unit., Ground the
new tank unit to the car frame and turn on
the ignition switch. Move the lloat of the
new tank unit From empty to Tull position
and wateh the action of the gauge unit on
the dash while dolng this (allow ten to fif=
teen seconds for gauge to read full scale).

If the gauge unit now repisters correctly,
the original tank unit is damaged or defec-
tive and must be replaced or it Is improperly
grounded due to paint or grease.

In the event the tonk unit is shorted,
it will show an over reading on the gauge
vhenever ignition switch is turned on.

If the new tank unit performs in the
same manner as the old tank undt, the trouble
ig in the wiring which should be checked
carefully. [If the wiring connecting the
tank unit to the gauge unit is broken or
grounded, it should be repaired or replaced.
In the eévent both wiring and tank units
check o.k., the trouble is located in the
gauge unit, This can be checked by meraly
removing the old gauge wnit and connecting
a new aone into the circuit.

FUEL PUMP:
The fuel pump is the mechanical type

which is operated by an ecceéntrie cn the
camshaft,

Rotation of the casshaft eccentric ac-
tuates the rocker arms, Part No. 9399,
Figure 116, which in turn pulls the link
and diaphragms assembly, Part No. 9398,
dosnward against the pressure spring. As
shown in the sectional view of the fuel
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Fuel Pump

2182 Draln Plug Spring
9185 Draln Plug

9351 Upper Body

9352 Valve

9355 Cover

8357 Cover Screw Washer
3361 Valve Plate

9364 Cover LGasket

9365 Screen

8375 Lower Body

0378 Rocker Pla

93B0 Return Spring

0381 Link

8383 Primer Bccentric
8386 Primer Lever

8389 Rocker Arm Bushing
9396 Dlaphragm Spring

3598 Dlaphragm and Pull Rod

9399 Hocker Arm

pusp, Figure 11¥  the downward movement of
the diaphragm causes a suction which draws
fuel through the pump inlet into the sedi-
ment chamber and then passes through the
strainer and inlet valve into the pump cluam-
ber, Onm the return stroke the pressure
spring pushes the diaphragm upward, Torcing
fucl from the pump chamber through the out-
let valve and outlet line to the carburetor.

Sectional View of Fuel Pump
Fig. 118

When the carburetor bowl is filled, the
float in the carburetor will shut ofl the
needle valve, thus creating o pressure in
the pump chamber, This pressure will hold
the diaphragm in the downward position ontil
the carburetor requirea additional fuel and
the needle valve opens.

The  suction stroke of the Tuel pump is
positive and the discharge stroke of the
pusp is spring-operated. Consequently; the
stroke of the diaphragm is proportiomate to
the amount of fuel required by the carbu=
retor.

CHECKING FUEL PUMP:

A simpld check of the suction and pres-
sure may be made by holding the [fingers
over the inlet and outlet of the pump while
manipulating the rocker arm. A more posi-
tive test can be made by assembling a piece
of gazoline line about 3 feet long to the
inlat connectlon of the pump. Then place
the lower end of this fuel line in a tank
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of fuel and manipulate the rocker arm. I
the pump is in satisfactory condition, it
will lforce fuel from the outlet opening with
a maximum of 40 strokes, raising the fuel
at least 30 inches.

If fuel does not appear at the outlet
opening with this number of strokes, the
pump should be disassembled to determine
the cause.

DISASSEMBLING FUEL PUMP:

A complete set of fusl pump recondition-
ing tools and fixtures can be secured from
E.R. Wilson, BufTalo, New York. The follow-
ing instructions are writtem under the ag=
sumption that the tools and Tixturea of
this kind will be available at any point
where such repairs are likely to be made,

Place the fuel pump in holding lixture
and use a "Yankee™ type screw driver to
remove the six (6) upper body to lower body
sorews, Part No, 3162857, after removing
the following parts in the sequence listed:

243355 Pump cover screw

Qasy Hasher

Q355 Pusp cover

Q364 Gaskel

9365 Screen

91B5 &

9182 Drain plug and spring and

(6) upper body to lower body
screws, Part No. 3161857

Next, remove the following parts from
the lower hody assembly.

Rocker arm return

spring Part No. 9380
Diaphragm and pull
rod assenbly Part No. 9398

Fuel pump diaphragn apring Fart No. 9396

The diaphragm end pull rod assembly can
be removed very epsily by preasing dosn on
the rocker arm, Part No. 9399, while slip-
ping the pull rod, Part Ko, 9238, off the
end of the link,

Drive out the fuel pump rocker arm pin,
Part 40-9378. This will result in dis-
assembly of the fellowing parts:  fuel
puap rocker arm, part 9378; rocker arm
bushing, Part 93893 Link 9381.

Place the wpper body, Part 9351, in
the holding [ixture and resove the 1 acrews,
Part 9373, which hold the valve plate,
Part 9361, to the upper body. This will
permit disassembly of the two valves, Part
9351.

Clean all parts thoroughly, making sure
that all corrosion is removed from the
sediment chamber in the upper body.

In reassembling fuel pump make & visual
tnapection of all parts for Indications
ol rough handling or abuae and discard
any parts that appear damaged.

Clean out broken thread and dirt (rom
the pump inlet and outlet holes, using
tap Mo, 9354-A which is included in the
tool kit supplied by K. R. Wilson, Inspect
the drain acrew, Part 9185, and scrap if
ony ring wear is apparent on the seating
end of the screw. Inspect contacting sur-
Faces at each end of link, Part 93381 and
alao hole for bushing, Part 9389, and dis-
card the link il there is any indication
of wear. This can best be determined by
comparing it with a new part.

Inapect contacting surface at each end
of rocker arm, Part 9399, as well as the
bushing hole and discard the part 47 it
is wornm at eny of these points. All new
gaskets must be used when reassesbling.

Place the upper body, Part 39351, in the
lixture and inatall the paper gasket for
thé wvalve seat. Then install the valves,
Part 9352, making sure that the intake
valve is installed with the spring visible
and the outlet valve i8 in the reversse
position, so that the spring is not viaible.
Then install the valve plate, Part 9361,
ond the 2 sorews which hold it in place.

Place the lower body in the [ixture and
agssemble the rocker arm, Part 339%9; link,
Part 938l: bushing Part 9389, and pin,
Part 9378. Make sure that graphite grease
fs applied to the bushing before assembly.

The fuel pump disphragn spring Part 2396,
and diaphragm 9398, should next be installed.
This is done by holding the end of the link
down while the slotted end of the disphrags
pull rod is slipped over the cad of the
link. Dip the lower end of the diaphragm
pull rod in graphite grease before =a-
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seably. Apply graphite grease to contact
surfaces between rocker orm and link and
then install the rocker arm retumn spring.
Place the upper body on the lower body
assembly and start the screws, No. 31618-57
which hold the upper body to the lower
body. This cperaticen should be done en
the K. R. Wileon fixture 9350, so0 as to place
the proper tension on the fuel punp dia-
phragm. In using this fixture, the lever
should be in the upper position so the
diaphragm will be atralghtened out when
the screws; are started. After starting
the screwsa, put the fixture lever in the
down position so the rocker arm drops to
its lower position. This will permit the
large diaphragme spring to push the die-
phragm to its extreme upper position, at
which point the screws should be securely
tightened. If this operation is not per-
formed properly, there is a possibility
that the diaphragm will be stretched too
tightly and its life will be shortened.

Alter sssembling the upper body to the
lower body, install the following parts.
Be sure the screen ls installed with the
reinforcement side up. 9182 and 9185 drain
plug spring and screw; 9365 fuel pump screen;
9364 fuel pump cover gasket; 9355 fuel pump
cover; 9357 fuel pump cover screw washer
and 24335=5 fuel pump cover Sorew.

After assembling, the fuel pump should
be checked on &8 test Tixture. IT properly
repaired, the pump will prime itselfl within
1B seconds which is approximately 36 astrokes
on the rocker arm. The pump should also
develop Trom 1-1/1 to 2-3/4 1bas. pressure.

CARBURETOR A

The Ford Carburetor is a single down
draft, of the balanced type. In this type
all the malin channels are carried in a8 re-
movahle nozzle bar.

See lnsert Figure 119, which carriea the
{dle tube and apn aspirating nozzle. The
central portion of the nozzle bar [orms
the discharge nozzle. Thia construction
makes it possible to locate the discharge
nozzle in the center of the air stream
without having attaching bracket or bosses
which interfere with the flow of air inte
the venturi.

FORD TRUCK %-TON 4x4

FLOAT CHAMBER

D" WOLE DISCHARGE
HMOLE [UPFERY

Y FE” |DLE DESGHARGE
WOLE [LOWE)

Fig. 119

The discharge nozzle proper is located
in the smallest part of the venturi, See
Figurells. It is circular end of such
diameter as to create a high suction at
the end of the nozzle., This suction, in
addition to the atomizing holes in the
nozzle, help to completely vaporize the
fuel.

CHOKE

The choke valve is mounted on a shaft
located of f-center in the alr passage, a8
shown in Figure 119. A torsion spring,
tepds to close {he choke valve when the
choke lever is moved to the checked poal-
tion, There ia & certain amount of [ree
movement in the mechanism at the partly
choked position, so that if the choke is
partially closed to operate at a relatively
low speed, the inrushing air at g higher
apead will force the valve open and compen-
sate for the increpsed speed.

Thiz does not mean, however, that the
car can or should be continuously operated
with the zhoke control im part choke po=
aition, With full choke, the valve is
held in a locked position by the control
lever, If the choke is held in fully closed
position after the engine starts, a poppet
valve will open. This supplies enough alr
to keep the engine running and eliminate
choke sensitivity. -
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The rush of air through this poppet
valve makes considerable nolse and 13 &
aignal to the operator that the choke but-
ton is pulled out. The poppet valwve will
continue to make this noise untll the choke
button is pushed into apart choked position.

In Tull choke position, all the orifices
below the choke valve are subjected to in-
take manifold vacuum and most of the fuel
is supplied through the main discharge
nozzle.

IDLE FUEL SUPPLY

The fuel from the carburetor bowl passes
through the main metering jet into the idle
tube PF" aa indicated by the arrows in
Figure 119, Alr is introduced igto the fuel
sftream by the idle air bleed "AY and a
small additional smount of air is bled in
by the small hole "B" in the aspirating
nozzle {Sce insert Flgure 118), The idle
mixture goes around the espirating nozzle
by means of an undercut around its outside
diameter as shown, The mixture then travels
down the {dle passages "C" to the idle dis-
charge holea SD" and “E",

When the englne is runolng at a speed
of approximately 350 RPM; the mixture ia
discharged out of the lower hole "E" only.
As the throttle blade opens end the speed
is incrcasecd, the upper holes "D¥ starts
diacharging. The lower hole only dis-
charges frem idle to about 450 RPM. The
upper hole very gradually starts discharg-
ing, in addition to the lower hole, from
about 450 RPN to 1350 RPM. The action and
timing are such that the upper discharge
hole gradually starts to feed, reachea a
maximum about 750 RPM and then gradually
becomes less effective as the main nozzle
starts to discharge.

The ldle mixture adiusting screw, Figure

119, controla the output of the lower dis-
charge hole. Turning the needle out gives
a richer mixture and in, a leaper mixture.
For best results, the idle sdjustment should
be st by using a tachoseter or vacuum gauge
s0 as to secure the highest and steadiest
reading. The idle adjustment screw should
not be screwed in hard agalnst the seat as
this may cause a groove in the needle point.
If this occurs, it would be necessary to
replace the idle adjusting screw in order
to obtain a satisfactory idle adjustment.

CHOKE TOASION AE
Tomsion (i ~Ag>

AZPIRATIMG .

3 MAIN
NOZZILE

MAIN FUEL SUPPLY

At approximately 900 FPM, the idle fuel
system becomes less effective and the mailn
nozzle "O" stactas to deliver fuel. Between
080 AP and 1250 RPM there is a definite
blend of the idle system and the main meter-
ing system. In this renge, all the [uel
passes through the main jet, as shown in
Figure 120, up through the main wertical
well, then up and arcund the idle tube.
The main fuel is emulsified by air.entering
ot the main fuel supply air bleed "H" which
lightens the fuel and makes the mixture
more responsive to throttle changes. The
mixture is again aspirated by the aspirating
nozzle as it starts down the main nozele "GO,

The power valve "]V shown in Figure 121,
is operated by the vacuum below the throttle
plates through passage "L" and the power
valve springs "K". The power valve remaina
closed up to approximately 3400 RPH except
when the engine is under & load which causes
manifold vacuum to drop. With high vecuum,
the piston i8 held in the up position and
the power jet springs hold the valve closed.
With low vacuum the spring on the piston
rod pushes the end of the rod against the
power jet valve and causes it to open. The
valuum i5 highest when the engine is idling
and decrcases as the load on the engine in-
CTEASEN . :

The power jet valve remains on its seat
until the vacuum drops to from 7-1/2 to 8"
of mercury at which pelnt it is not high
enough to resist the action of the apring.
This point at level road running at a con-
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VENT TUBE
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~ [ASPIRATING NOZILE]

HiiH SPEED
DISCHARGE

Fig. 121

stent speed s approximately 3400 RPM. When
the engine is under a load as in climbing
hills or through mud, the manifeld vacuum
drops 88 it becomes necessary to open the
throttle wider in order to maintain speed.
when the vacuum dropa to about T-1/1 to 8"
of mercury, the power valve is opened by
the spring, the samc as when the engine
apeed exceeds 3400 RPN on a level road.
The Tuel then flowa into the power valve
end channels and up through the high speed
gas restriction into the center or main
vertical well "M" as shown by the arrows
in Figure 121. This gives the additional
fuel required for bigh speed and for heavy
loads at [ull throttle.

Due to the necessity for sealing the
carburetor againat water; etec., the alr
vent tube for the fleoat bowl la placed in
the air horn., The smaller tube in the air
horn is the air vent for the vacuum power
valve piston.

ACCELERATING PUMP

The accelerating pump is directly con-
nected to the throttle and its purpose ia
te slightly enrich the mixture Tor rapid
accelerarion. As indlcated in Figure 122,
fuel is drawn into the pump chamber through
the pump inlet check valve "N" opn the up
stroke of the pump platon (when the throttle
{e closed). When the throttle is open, the
piaton "O" moves down closing the pump inlet
check valve and overceming the weight of
the pump discharge valve needle. This

addltional fuel then poes around the pump
discharge valve "P" and out of the pump
discharge nozzle. Free movement against
a spring load is provided in the pump piston
stem and the pump operating rod s0 as to
give a prolonged discharge when the throttle
is opened suddenly.

The pump link is adjustable to compomaate
for weather conditlona. For extremely hot
weather the link should be set in hole No.
1, for average summer weather in hole No.
2 and for extremely cold weather in hole
Ho. 3.

PUMP OPERATING ROD

ACCELERATING i
PUMP LI "R | B

L g
ADJUSTMENTSE =]

wie SpEenl_

ADJUSTING SCREW

Fig. 112

DISASSEMELING CARBURETOR

To identify the parts as thcoy arc men-
tioned in the following paragraphs, refer
to Figure 123.

Remove (he three screws, Part No. 2480387,
holding the carburector alr horm cover, Part
Ho. 9632, Remove gasket, PartNo, 9508. Re-
move the choke lever screw, Part No, 315BEB
which permits removal of the choke lever,
Part No. 9458, Part No. 9537 and spring
Part No. 9587, as well as the spring Part
Mo. 9614,

Remove the five screwa holding the float
bowl cover, Part No. 9524, to the [loat
bowl, Part No. 9512. Removal of these
acrews also permits disasseably of the
choke wire® bracket, Part 9595, spring, 9634
and clip, 9618.

Remove accelerating pump link, Part No.
9526, Remove accelerator pump, Part Noa.
9632, 9532, 9636, 963l1, 9650 as a complete
asaembly. Remove the main metering jet
extension tube, fllustrated but not marked
in Figure 120, by merely pressing down on



FORD TRUCK

“4-TON 4 x4

9000-8

Exploded ¥View of Carburetor:- Flg. 123

2508
9513
9515
9516
2519
9524
9526
9531
9533
9537

;[ﬁ_ s
S < o B
P

2304

R

Gaeket

Main Body

Throttle Body
Throttle Gasket
Main Body Gasket
Afir Horn

Pump Link
Operating Rod

Main Jet

Choke Lever Plunger

9539 Choke Shaft Spring
G541 Adjusting Needle
59542 Idle Tube

9546 Shaft and Lever Assy.
9548 Choke Lever
9549 Choke Plate
89550 Float and Lever Assy.

9558 Float Lever Shaft
9560 Spring

9566 Fuel Valve
9567 Fuel Valve Seat
0569 Gasket

Q575 Check Valve Retainer
9576 Pump Check Valve
9578 Spring

9581 Throttle Lever and Shaft

9583 Pump Operating Lever
3585 Throttle Flate

9586 Screw

Q587 Spring

9594 Power Jet

0505 Choke Wire Bracket

9599 Pump Link Retainer
9608 Power Jet Oasket
96324 Return Spring

9631 Pump Piaton
9632 Elbow

9363 Pump Spring

9650 Expander Spring
9688 Spring Clip

9792 Ball Joint

0904 Economizer Plston

9910 Nozzle Bar
9934 Alr Inlaa:[
5915 Gasket
9316 Oasket
9928 Clamp
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the clamp spring and 1ifting out the tube.
The main jet con then be screwed out of
the float bowl.

Remove the nozzle bar clamps, Part No.
9938, by taking out the two screws which
hald them in place, Remove from nozzle
bar the idle tube, Part No. 9542, and the
brass air bleed, Part No. 9914, The pnozzle
ber gasket, Part No. 9926, should also be
removed. MNext remove the check valve re-
tainer, Part No. 9575. A tool for thia
operatlon cen be made by grinding the end
of a saall diameter rod down to a point
which can be hooked under the end of the
retalner. This will complete disasseably
of the float bowl.

The two screws holding the carburetor
throttle body, Part No. 9515, to the float
bowl, Part No. 9513, should next be re-
moved, Aside from removing the accelerator
pump lever, Part No. 9583, and the idle
adjusting screw and spring, Part No. 9578,
no further disassembling of the throttle
body should be done. The position of the
throttle plate with respect to the idle
holes in the throttle body must be care-
fully fixed and it ia unlikely that this
position would be malntained If ihe throttle
plate and shalt were disassembled. The same
iz true of the choke wvalve and shaft in the
air horn,

Disassemble the float bowl cover Parl
Mo, 9524, by first removing the float higge
pin, Part No. 9558, and the steadying springs
o the float brackets. Thon disassesble the
fuel inlet needle and seat, including the
gasket. The fuesl inlet needle and scat,
Part No. 3564, should be kept intect a5 an
assembly as a needle from one secat will
nat always work properly in another scat.

Inspect the needle and discard the com-
plete assembly if there is any indication
of wear onthe seating portion of the needle.
Ir sultable for further use, polish the
end of the needle that contacts float with

the No. 310 wet or dry paper.

Clean all parts thoroughly being par-
tjcularly sure that all corrosion is re-
moved from the [loat bowl of the carburetor.

RE-ASSEMBLING CARBURETOR

Make a visual inspection of the [loat
bowl cover, Part No. 9524, to determine
fit of the choke plate when in the closed
position. This can be done by holding up
townfd the Light and cobserving amount of
light that can be seen around the edges
of the choke plate.

Check the poppet valve stem in choke
plate. Il loose or if poppet valve spring
is weak or broken so that poppet valve will
not atay in position firmly, the assembly,
Part No, 9549, should be repleced. Make a
yisual inspection of the choke shaft and
choke lever, Part No. 9548, and other pointa
which are subject to wear. II there are any
indications of excesalve wesr, it i3 advis-
able to install a new cover assesbly.

Inspect the float, Part Mo. 9515, to be
sure the solder holding lever to [loat la
in good condition. Inspect float for leaks
by holding float under surface of water
that has been heated to just about the
boiling point. Bubbles will appear iF
float leaka. A badly leaking float can
froquently be detected by shaking vigorously
to aee if it is loaded with liguld. Dis-
card [loat if there is the slightest indi-
cation of a Ieak. 2

Polish the fuel needle contact surface
of float arm using No. 310 wet or dry paper.

THROTTLE BODY

Make 8 visual inspection of the [it of
throttle plate in the closed positlion.
Hold the throttle body up toward the light
with the throttle plate closed and chserve
the amount of light that can be seen around
the edges of the throttle plate. A very
snug fit 18 necessary for proper idling and
low speed operation. The complete assembly
should be diacarded il wear and looseness
is encountered around the ecdges of the
throttle plate, or if throttle shalt is
worn loose’soair will leak into the throttle.

Clean out the idle feed holea in the
throttle body above the throttle plate,
Use a .03T" drill for the lower hole and
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& .0395" drill for the upper hole {(hole
fartheat from the throttle plate).

Clean out the ldle adjustment screw
holes in throat, using a .046" drill.

Inspect the idle mixture jet tube, Part
No. 9541, and discard same if plugged,
bent or damaged In any way or il acrew
driver slot is noticeably multilated. Wire
should not be used to clean out any jets
Or passages.

To reassemble the carburetgr, it ia sug-
geated the following procedure beadhered to:

Aassemble idle adjustment needle, Part
No. 9541, with the spring, Part No. 9578.
The screw should be run in until it just
barely touches the seat, then backed out
5/8 to 3/4 of a turn. Next asssemble the
followlng parts to the float cover, Part
No. 9524, making sure that the fuel inlet
needle and seat i858 a matched it and that
the stop on the float will permit it to
drop to the bottom of the lleoat chamber.

Noa. 9506 and 9567 Fuel inlet
needle and seat.

Mo, 9550 Float Assembly

No. 95358 Float Hinge Pin

Also assemble the small spring into the
two holes in the float bracket directly
above the float hinge pin.

Checking Position of Float - Fig, 134

Alter assembling the float to the float
bowl cover, check the float position. A
gauge is available from K. R. Wilson under
the Mo, 9550-A for making thias check. As
indicated in Figure 124, the poaltion of the
flaat iz estsblished by the distance [rom
the bottom side of the float cover to the

bottom of the float. The correct setting
is from 1,332 minimua to 1.353 maximum.

Raising Fleat Level - Fig. 1125

IT the float position is no. correct,
it can be changed a3 shown in Figure 135
and 126. The float ara bending toal is
available from K. R. Wilson under the No.
Q550-C. The bending tool ls used as shown
in Figure 115, il the no-go end of the float
position gauge does not touch the float.
Thias operation will lower the [loat level.
Press down on the float as shown in Figure
124 if the "go® end of the float pesition
gouge doea not clear the float. This op-
eration will raise the fuel level in the
float bowl.

Float Arm Bending Tool - Fig. 126

Assemble the main body, Part No. 9513,
to the throttle body, Part No. 9515, making
sure that the throttle body gasket, Part

Wo. 9516, is assembled in place. In the
event the accelerator pump lever, Part No,
9583, has been previously removed for any
reason, make sure it is in place and the
nuts seccurely tightened on the end of the
throttle shaft.

Assemble the pump check ball, Part No.
9576 and retainer, Part No. 2575, using a
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plece of 5/B" diazeter wood or fiber dowel
stock to push the retainer down into ploce.
It is & good practice to tap the steel ball
lightly with & brass drift rod to be sure
that it seats tightly.

Install the main metering jet, Part No.
9533,

Drop the brass discharge needle, Part
Hao. 9594, into place and tap it lightly
with & bress drift rod to insure a good
meat, '

The following parts should next be as-
sembled:

Hozzle bar gasket, Part No. 9936,
Nozzle bar, Part No. 9910,

Then install the nozzle bar clasp, Part
Mo. 9918, and screw, to hold the nozzle bar
in place while installing Part Mo. 9543, idle
tube, Part No. 9915, alr bleed plug gasket
and Part MNo. 9934, ailr bleed. The other
nozzle bar clamp, Part Mo. 9938, screw end
lock washer, should then be inatalled,

At this point it i{s advisable to blow
out the assezbly with compressed alr and
inspect it for eny burrs or forcign matiler
which may have been caused by the previous
operations.

Install the aceelerator pump assembly
consiating of the Part Nos. 9650, 9631,
9636, 9531 and 9632,

Inatall the sccelerator pump connecting
link, Part No. 9516, placing it in No. 1
hele for summer operation, No. 1 hele for
winter operation or No. 3 hole for extreme-
ly cold weather operation.

Inatall the [loat cover assembly, Part
Mo. 9524, on the lower body after putting
in place the gasket, Part No. 9519. Install
end tighten the four screws and lock washers
which hold thess two assemblies together.
Make sure that the choke wire bracket, Part
No. 9595, aa well as the clamp, Part No,

9792, are asscmbled to the carburetor, using
the hex head screw, Part Mo, 35510357, which
is alightly longer than the other four round
hend serewa which are used for fastening
the float bowl cover to the body of the
carburetor. The choke lever return spring
clip, Part No. 9688, should be installed
on the screw directly in fromt of the choke
lever and the choke lever return spring,
Part No. 9624, should be connected to the
clip and choke lever after the screws have
all been tightened down.

Installation of the gasket, Part No. 9508,
and alr hom cover, Part No. 9633, completes
reassembly of the carburetor.

ELECTRICAL SYSTEM

In additien to the conventional type
wiring diegrams shown on following pages,an
actual loyout of the various electrical wmits
gnd wiring harnesses; super imposed on an
outline of the vehicle, isshown in Figure
127. While the conventional wiring diagras
in ecasily understood by experienced clec-
trical men, many automobile mechanics are
frequently at a loss when called upon to
trace out electrical troubles quickly. This
tendency can be reduced by carefully. atudy=
ing the detalleddrawings inFigure 117 which
clearly show all connectlons to each of the
various electrical units in the vehicle,
For the purpose of simplifying the wirlng
of the automoblile, as well as protecting
the wires from becomlng chafed, all wires
are enclosed in a conduit or woven loom
wherever possible, These wiring sssemblies
are then clamped securely at various points
on the frame and chassls and every precau-
tion taken to prevent lnsulation becoming
worn, thus causing a short circuit.

It is of utmost Importance that elec.
trical connections make & good contact in
order to prevent excessive resistancc ip
the circuit, Corroasion, grease or paint
on & coptact sets up @ resistance to the
Free flow of current. All such contact
pointa should, therefore, be cleansd beflore
making*the connections and terminal nuts
ghould be securely tightened.
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GENERATOR

The generator is o & volt, air cooled,
unit of the two-brush type. In these gen-
erators, the field is grounded to the gen-
erator and the other end of the fleld wind-
ings are connected to the armature through
# combination voltage and current control
unit mounted on the dash. The output of
this type of generator is completely con-
trolled by the voltage regulator which is
covered in more detail in another section
of this book. Due to the fact the voltage
reguleter i8 actually a part of the gen-
erator clrcuit, the output of the generator
dependa upon the state of charge and tem-
perature of the battery. How this is ac-
coapl ished iz thoroughly explained in the
section devoted 1o the voltage regulator,
end the [ollowing paragraphs merely cover
sctual maintenance and repair operatiocns
on the generator.

Bafore comlng to the conclusion that a
generator ia faulty and must be disassembled,
it is necessary to make a thorough check
of the complete charging circuit consigt-
ing of the hattery, voltage regulator and
generator, as well a3 the various connec-
ticns betweesn these three units, 3Such tests
necessitate the use of extremely accupate
meters and the following instructions are
written on the assumption that such testing
will be done with =eters having not more
than 1/2 of 1% error.

If it iz definitely determined thet a
conditlon exists within the generator which
necesaitates dipassembling the unit, remove
the generator support bolts which will per-
mit taking the generator assembly off the
engine. All parts of the generator are
ghown in their-relative assembly position
in Figure 138, and the part nusbers oentioned
in the followlng text can be identified by
referring to the above mentioned illustra-
tion,

DISASSEMHLING GENERATOR:

Remove the two ond bolts, Part No. 10120
which will elso persit disessembly of the
brush end bracket assembly, Part No. 10050,
Pull the complete assembly conaisting of
the armature, Part No. 10005, front end
plate; Part No. 10139, and pulley, Part No.
10130, out of the generator yoke. Remove
the generator pulley from the armature by

taking out the wire retainer ring which
reats in the groove In the armature shaflt
directly in froat of the pulley, &nd then
unsorew the pulley Trom the shaft.

After the pulley has been removed the
front end bracket, Part No. 10139, inelud-
ing the bearing, Part Mo. 10094, and oil
seals, cen be slipped off the shaft.

To remove the bearing from the front end
bracket, use a screw driver to pry the re-
tainer ring, Part Ha. 10163, out of the
groove. The bearing, together with -the
washer, Part No. 10098, felt, Part Mo.
10212, washer Nos. 10214 znd 10121, together
with the felt; Part No. 10122, can then be
lifted out of the end plate.

It is assumed, of &ourse, that regular
generator test and repair equipment will
pe aveilaeble at any palnt where generators
are likely to be disassembled, Instruc-
tlona for making the necessary electrical
tests of armatures and lield coils ordinard-
ly accompany such eguipment and such in-
structions will apply in thelr entirely to
checking the Ford generator armature.  IT
auch testa show thet the arsature is fres
of shorts or ground, the commitator should
be carefully examined. If the commutator
la rough or scored, it should be turned down
in ean arsature lathe after which it should
b sanded of f with 00 sand paper. (Undercut
the Mica hetwesn the comsutator segments
and then re-check on the growler.

Before re-building the generator, & check
ohould be made of the field coils to moke
sure they are in perfect condition. A visual
examination will show whether or not thes
insulation haa been damaged at any point,
The fleld should then be checked for re=
sistance. Il total resistance of both coils
iz approximately 2.72 OHMS, the coils are
okay. If the resistance is greater than
2.72 OHMS, check each coll individually to
determine if one coil has more resistance
than the other. Esch coll should read ap=
proximately 1.36 OHMS. A shorted coil will,
of course, show resistance much leas than
thias amount while an open coll will show an
indefinite amount of resistance.

To replace a fleld coil in the yoke, use
a plece of square "Key"stock to resove the
pole-plece screw. Disconnect the armature
terminal, and the coll,together with the
pole-piece, can be disasseabled.
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Exploded View of Generator - Fig. 138
10005 Arsature 10122 Front Grease Seal 10163 Stop Ring
10050 End Plate 19130 Pulley 10175 Field Coil
10057 Brush Spring 10139 End Plate 10193 Insulator
10069 Brush Assegbly 10141 041 Cup 10202 Terminal Insulator
10088 Dowel 10146 011 Plug 10306 Outer Insulator
10108 Inner Insulator

10147 Wick
10151 Bracket

10094 Bearing
10098 Grease Retalner

10120 Thrua Balt
10121 Grease Eetainer

RE-ASSEMEL ING GENERATOR

The fremt bushing in the generator front
end plate, Part 10139, is a graphite im-
pregnated bushing and replecement of this
bushing is so rarely needed that the part
is not supplied for service. Il the bush-
ing is damaged In some manner, the complete
end plate should be replaced. Assemhle the
felt, Part No. 10122, and washer, Part No.
10131; in the plate and then put the bear-
ing, Part No. 10094 in place. The washer,
No. 10214, felt, No. 10212 and washer, No.
10098, should then be put in place and the
retainer ring inserted in the groove. This
asgembly should then be slipped on to the
front end of the armature shaft and thes
pulley, No. 10130, installed, Screw the
pulley down as far as it will go and then
install the wire retainer ring in the groove
in the armature shaft.

Turn this asseambly up on end so it is
resting on the pulley with the commutator
end of the armature up. Then put the gen-
crator yoke and field assembly in place,
tucrning the Mfont end bracket so the rivet

10211 Terminal
102131 Grease Seal
10214 Inner Oresss Retainer

in the edge of the bracket lines up with
the alight depression which is cut into the
end of the generator yoke to properly locate
these two parts. The rear end plate, in-
cluding the brush helders end brushes should
then be installed and the two end bolts,
Part No. 10121, screwed into place.

To facilitate removal of the generator
rear end plate and avoid chipping the brushes,
the tension of the springs should be re-
leased from the brushes. This can be done
guickly and easily by having a small hook
ascrewdriver to 1ift the springs and at the
same time pull the brushes partly out of the
brackets and then letting the springs down
so the tenslon rests upon the side of the
bgush rather than the top.

When re-installing the generator rear end
plate, the operation will be facilitated by
poaitioning the brushes and aprings in that
manner, making sure that the brushes are
properly secated on the commutator and the
springs properly placed ontop of the brushes
after the assembly has been completed.
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Generator and Woltage Regulator Clrouit
Fig. 129

VOLTAGE REGULATOR

It was pointed ocut In the generator sec-
tion that the output of the generator is
controlled by & voltage regulator mounted
on the dash. As ahown in the wiring diagram,
Figure 139, the voltage regulator consimts
of three colls, one of which is merely an
automatic switch or cut-out to break the
circult from the generator to the battery
when the generator lanot charging. When the
generator voltage reaches between 6,00 and
6.3 volta (at between 60 and B0 degrees
Fahrenheit), the shunt coll closes the cut-
out pointa thus completing the clrouit to
the battery. Thesainoutput of the generator
pasass through these polnta and through a
series coll in the cut-out. The points re-
maln closed until the generator voltage dropa
below the voltage of the battery at which
point, current from the battery reversea
through the series coll and causes the
pointa to open.

The voltage at which the cut-out points
close ls controlled by the apring tension
on the cut-out points. The greater the
tension, the higher the closing voltage,
It is extremely {mportant that the cut in
voltage be carefully controlled due to the
close limits which must be held betwedn the
point aof veltage regulation and the cut-in
voltege. This is due to the necessity for
keeping the point of voltage regulation low
enough to avoid over-charging the battery
and atill keep the battery fully charged,
The cut-in voltage smusi be substantially
below the regulating voltege or the cut-
cut will not close.

Low cut-in voltage fequires low spring
tenaion on the cut-out armature but if, on
the other hand, the tension is too low the
cut-out may fail to open. For the above
reagons it is essential that the cut-in
voltage be held within three-tenths of a

volt range.

A very important factor in the perform-
ance of the cut-out is the temperature.
A noticeable increase ln temperature raises
the resistance of a shunt coil in the cut-
out. To compensate for this, a Bi-metal
elip to which the armature tension spring
ia nttached, lowers the spring tension when
the cut-out ia hot and thus maintains a
constant cut-in voltage.

TESTING VOLTAGE REGULATOR

As explained in the section covering
generators, it is isperative that extrezely
accurate meters be used for testing the
voltage regulator. Such meters should be
pccurate within 1/2 of | perecent error and
should be checked [requently with Maoster
Hetera to make certain thils degree of ac-
curacy is maintained, E

There are a pusber of different types
of electrical testing equipment on the
market ond since it is imposaible to deter-
mine what type of eguipment will be avail-
able, the following instructions are written
so0 the condition of the voltage recgulator
and other parts of the electrical systen
can be determined by merely using an ac-
curate volt meter with a range of Zero to
ten and an ammeter, (center-zero) having
a ronge [ifty zero (ifty. It ls also neces-
sary to have a 3/4 OHM resister which will
perve a8 a lixed load in place of the bat-
tery, the resistance of which will, of course,
vary depending upon its condition.

It is preferable, of course, to use tesj
equipment which s especially designed for
this type of work &s such equipment ususlly
incorporates the necessary resistances ang
awltches for making the esspential testy
pore efficiently and accurately. Sudg
equipment is also accompanied with detalled
inatructiens for making complete tests of
all the factors entering into the upnratinq
of the voltage regulator, generator ang
battery. Under the clrcumstances, the l'nl~|
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lowing inetructions are confined to the
most essential operations which can be per-
formed by the use of &8 volt seter and am-
JIIE‘!:I:

In the event the following testa reveal
the neceasity for internal adjustment in
the regulator, the complete unit should be
replaced and returned to the base where
syitable equipment for making internal re-
pelrs and adjustments are available.

Before making any tests to determine the
condltion of the voltage regulater 1t is
imperative that the condition of the battery
and comnections in the circuit be determined.
A battery should firat be checked for voltage
and specific gravity. If the battery shows
an extremely high capacity reading and re-
quires water frequently, the point of voltage
regulation may he higher than neceasary.
If the battery tests low in capacity, the
point of voltage regulation may be too low,
there may be excessive resistance in the
alrouit or the generator or the regulator
may be faulty.

After determining the conditlon of the
battery, proceed a3 followa to check the
resistance in the circult:

1. Start engine and set the epeed at ap-
proximately 1250 RPM (11 MPH) on the apeed-

omcter.

1. Tumm on the headlight country beam.

3. Contact the positive battery poat wilth
the negative lead of the volt meter.

4. Contact the generator case with the
positive lead.

5., The reading thus obtained should be
less than cne-tenth velt. If more than
that amount, exceasive resistance exists
in the ground circuit.

fi. Connect the negative volt meter lead
to the armature tefmimal of the generator
and contact the armature terminal of the
regulator with the pasitive volt meter lead.
Carefully observe the reading.

7. With the negative volt meter lead atill
ofi the armeture terminal of the generator,
contact the battery terminal of the regu-

lator with the positive volt meter lead
and ocbserve the reading. The reading thus
obtained should not be more than aix times
the reading secured in the test outlined
in the previous paragraph., I greater than
this amount, excessive resistance exiats
in the cut-out pointa.

B. HNext contact the negative post of the
battery with the positive lead of the volt
meter. This reading should not be more
than six¥ and one-half times the reading
firast obtained. If higher than that amount,
exceasive resistance exists elsevhere in
the generator to battery circuit which mast
be corrected,

GECKING CUT-IN VOLTAGE

Disconnect the bettery ground strap to
remove the wire from the bettery terminal
on the regulator. Install the 1,4 OHM re-
sistor on the battery terminal of the regu-
lator and clip the wire on the 3/4 OHM re-
sistor to a good ground,

Connect the negative volt oeter lead
to the armature terminal of the generataor
and the positive lead to ground.

Reinatall the battery ground connection.

Start the englne. Slowly and steadily
increase the engine speed and obaerve closely
the point on the volt meter whers the indl-
cator hand suddenly drops back. The high-
eat point reached by the indicator is the
voltage at which the cut-out polnta cloze,

The last reading obtained just before
the indicator drops back will be the cut-
in voltage of the cut-out.

It may be found in some cases that the
fdle speed af the engine is above the speed
at which the cut-out cuts in. In such cases

it will be necessary to slow down the idling
apeed for the test,

4 After making the test, re-establish the
carrect idling speed of the engine.

Be sure the cut-out s grounded when
making the above test as otherwise the eir-
cult in the cut-out will not be completed
arid the polnta will not elose.

Always increase the engine speed slowly



1a000-7

FORD TRUCK

%-TON 4x 4

Tor this test, otherwlse the Inertla of the
meter pointer will affect theae readingss
It is alsoc important to get the readings
the first time as the pagnetism of the cut-
oput wsually causes the cut-out to close
approximately one-tenth volt lower on sub-
sequent readings.

The cut-in voltage should be between 5.8
and 6.3 wolta. The voltage regulator should
be replaced il the cut-in voltage is not
within these limits.

CHECKING VOLTAGE RECULATION

With the positive volt meter lead still
grounded, connect the negative lead to the

knurled screw on the 3/4 OHM resistor.

Fegulating voltage should be tested at
cxactly 2300 RPM of the generator. (1510
RPY of the engine.)

Thizs is very important end in the svent
o tachogeter is not avallable, it is sug-
gested that the rear wheels be jacked up
and the transmission placed in gear o the
reading can be teaken {rom the speedomster.
With the transmisszsion in high gear, thes
reading on the speedometer at 2300 FPM of
the generator will be 25-1/2 miles per hour.

The reading on the volt meter will be
the point of voltage regulation. This should
bhe 6.9 to 7.2 volte with the temperature of
the regulstor between T0 and 80 degrees
Fahrenheit.

If the point of voltage regulation ias
not within the above limits, the regulator
ahould be replaced.

CHECKING CURRENT CONTROL

The current control pointa ere normally
closed and the current is detemmined by the
length of time the voltage control points
remain closed in each cycle. If the cur-
rent i8 excessive, the generator will be
over-loaded. Therefore; the current con=-
trol pelnts are set to open if the [low of
current becomes higher than o pre-determined

limit. With the points open, resisatance
{5 put in the field clrcult and thus reduces
the fleld current.

With the field current reduced, the
generator voltage is reduced which in turn
reducea fhe [low of current and the polnts
agaln close. The voltage sgain rlses un-
til it reaches a point where the current
control point again opens and the above
cycle ia repeated.

To check the current control, connect
the positive ammeter lead to the battery
wire which wes removed from the regulater
in the previcous tesi, Connect the negative
apmeter lead to the nurled screw of the 34
OHM resistor. Disconnect the ground con-
nection of the 3/4 OHM resistor.

Have the engine running at the some apeed
1510 RPM for the previous test.

Close the starter svwitch and observe
amperage at which the gencrator is being
limited while the starter is running idle
and headlight country beam 18 an. The
regulator should limit the amperage at [rog
30 to 33 amperes. If not within thess
limits the regulator should be replaced,
Eeduce the engine speed until amperage
reading dropa to approximately 5 amperes,

Reverse the ammeter lead so the positive
lead is connected to the knurled screw of
the 3/4 OHM reaistor and the negative lead
ia connected to the battery wire.

As the engine speed i5 reduced further,
a pogitive reading will be obtained af
leagt momentarily until the cut-out pointg
opep. This positive reading is tho reverss
cirrent and should not exceed B amperes.

Remove the 3/4 OHM resistor and connees
the battery wire to the battery terminag
of the regulator.

Turn of f headlighta.

Readjust idle speed.
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BATTERY

The battery is a six-volt high plate
type with thirteen (13) plates and has a
capacity of B2 amperc hour at J0-hour rate.
This means that the battery will saintain
slightly more than a 4 ampere rate for 20
hours.

The battery ia located under the hood
on the left aide of the engine and is readily
accessible for inapection and refilling
with distilled water.

It is advisable to check the battery
ot least once a week with a hydromcter and
refil]l each cell with distilled water.
Water should be added until it ia level
with the top of the filler hole, inasmuch
as the battery is fitted with a valve which
automatically establishes the correct level
for the electrolite. This valve ia incor-
porated In the battery cell cover and con-
mists of a rubber billowa which expands when
ithe cap is removed and closes the air vent
hole in the filler opening. When sufliclient
water |s added to bring the level of the
fluid up to the bottom of the filler hole,
the air in the cell above the bottom of
the filler neck ia trapped and any addi-
tional water added comes up In the Filler
hole. When the cap is installed, it col-
lapses the billowa so the air veat hole
is open and the water in the cell immediately
dropa to the correct level. This is il-
lustrated in Figure 130,

Non-Overflow Battery Filler Cap
Fig. 130
Care should be exerclsed when adding
water to the battery to avoid holding down
pn the rubber billows. This would defeat
the purpose of the cell and permit the
pattery to be over filled.

While the battery isa being rechorged
out of the car, the caps must be in place
in order to permit the gasea to escape
through the vent hole.

TESTING BATTERY

The specific gravity of the electrolite
in each cell is & direct indication of the
atate of charge of the cell being tested.

The temperature of the electrelite at
the time of making the test is a moat im-
portant factor as the specific gravity
rises approximately 1 point with each 3
degree drop in temperature. It is, there-
fore, essential to use a hydrometer which
will permit Gomputing all gravity readings
for tesmperature varlation.

Do not attemspt to take a gravity read-
ing from a cell which has had water added
to it until after the car has been driven
on the road for at least 30 mlnutes.

Il readings of 1235 or less are obtained,
the battery is enly half charged and should
either be recharged or replaced. Unless
the battery has been discharged by leaving
the lights or ignition switch turned on,
such o low reading is an indication that
o faulty condition exists in the charging
clrecuit or battery. It is, therefdre, es-
sential that a through check be made at
once to determine the cause.

If readings above 1250 are obtained,
the battery ia fully charged and it will
merely be neceasary to add distilled water.

When changing @ battery, make sure that
the battery to body ground strap is con-
nected to the positive terminal of the

battery.
THE STARTING SYSTEM

When the operator presses the starter
button, the contacta in the starter switch
close the circuit so that current flowa
to fhe magnetic starter switch mounted on
the dash. This magnetic atarter switch
then closes the circuit from the battery
to the starter motor. The current thus
applied to the starter motor causes the
grmature to revolve and thus engage the
pinien on the end of the armature ahaft
with the ring gear on the [lywheel.
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A wiring disgram of the starter circuit
is shown in Figure 131. -

THE STARTING MOTOR

The starting sotor is bolted to the upper
left side of the llywheel housing and can
be disassembled from the engine by removing
the two through bolts, Part No,. 11001,
After removing these two bolts, pull the
sterter sotor forward and at the same time
tilting it in toward the engine slightly so
the starter drive will clear the (lywheel,
The starting motor and starting drive are
removed as a complete assemsbly.

DISASSEMELING STARTER MOTOR

The various parts of the atarting motor,
as well as the starter drive assembly are
ghown In their relative assembly position
in Figure 131. To disasssemble the start-
ing motor, the starter drive must [irct be
removed [rom the arsmature shaft. This is
ncocomplished by pressing down on the Part
No. 11371, anchor plate, against the cos-
presaion of the spring, Part No. 11375,
while removing the retainer ring, Part No.
11373. Continue to press down on Part No.
11372 and remove the pin, Part No. 11365,
which goea completely through the body of

340083 - 13ETH-5
13923-5 -= wor
B-12213 mog
-1 ——1130-ASS'Y
TS —
o482
34141
11114
1236 sichy
34508-5 )
L R.M-ASS'Y
Ioag
ASS'Y .
o6
10088 HOB3-LM.-ASS'Y
11058 - (SERVICE 11087 HOOS-ASS'Y
FLERT d-lmu
&7 nuj ; a7
11368 aTo
Starter Motor and Starter Drive Fig. 131
10088 Dowel 11061 Brush Holder STARTER DRIVE
10142 Cover Band
11083 Field Coll - L. 11366 Screw Shalt
11005 Armature 11085 Field Coil = R. T 11367 Pinion and Barrel Asscmbly
11091 Thru Balt 11368 Meshing Spring
11036 Thrust Washer 11094 Terminal Washer 11369 Anti-drift Spring
11102 Field Terminal 11370 Retaining Ring
11049 Arush End Plate 11107 Terminal Bushing 11372 Anchor Plate
11130 Rear End Plate 11373 Lock Ring
11057 Brush (Set) 11375 Spring

11059 Brush Spring
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RELAY TO STARTER CApLE

BATTERY TD
RELAY CABLE

Starter Clrcuit Wiring Diagram
Fig. 133

the starter drive and the armature ahaft
and may therefore, be pushed out of the
hole from elther end.

Removal of thie pin will release the
anchor plate; Part Mo. 11371, and spring;
Part No. 11375. The balance of the starter
drive sssesbly can then be slipped off the
arsature shaflt.

In the event it is necessary to replace
elither of the Internal springs, Part No.
11368, or No. 11369, merely remove the re-
tainer ring, Part No. 11370, which seata
in the groove in the end of the pinion and
barrel aasembly, Part No. 11367,

No Turther disassembling of the starter
drive can be done and in the event the screw
shalt mssembly, Part No. 11366, is damaged
in any way, the entire assembly must be re-
placed, Surplus oil, special grease or any
dust on the triple thread retards normal
meshing action, particularly incold weather.
To clean triple thread, rotate the pinion
barrel to full meshing position, compressing
the drive springs and wipe exposed thread
with & eloth wet with kerosene., If the
dirt is thick and gusmy, apply kerosenc to
the thread with a small brush; then work
pinlon beack and forth severnl times and
re-wipe theé thread.

To disassesble the starter motor, [iret
remove the brush and cover band, Part No.
10143, and 1ift the brush tension spring
80 the spring tension is released rom the

brushes. This can be done by partially
1ifting the brushes out of the bracket and
then placing the spring against the side
of the brush rather than on the top.

Therr remove the two through bolts, Part
No. 11091 and push the armature shaft out
of the starter motor yoke. The brush end
bracket can then be lifted of f the armature.

The starter rear end plate assembly,
Part No. 11130, can be removed by tapping
it slightly from the inside with a hammer
handle,

It is assumed that starter motors will
only be disassembled at bases where com=
plete electrical test equipment is avail-
nble. With such egquipment, the usual pro=
cedure can be followed to determine whether
the field coils are shorted or open, leads
properly soldered and whether the armature is
suitable for further use. The bushings in
the end brackets should also be examined
and if badly wom, the complete end bracket
should be replaced.

The arsature commutator should also be
expmined ahd IF rough or burned, it should
be tumed down in a lathe after which it
should be sanded carefully with No. 00
sandpaper ao the surfece is smooth.

The two brushes en the Tleld colls should
he examined carefully and If worn, new
brushea should be soldered to the field coil
wirea. The two armature brushes should also
be replaced which can be done by removing
the screwa which hold the brush terminals
to the brackets.

To reasacmble the starter motor, merely
reverse the procedure outlined in the lore-
golng paragraph. It wlll be ocbserved that
the end platea both have & hole in the edge
into which {s inserted a small dowel. Part
No. 10088, The purpose of this dowel Is to
properly locate the end plate on the starter
motor [rase ond when assembling the two
plates, make sure this dowel fits into the
depreassion in the frame.
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Y-BETR* YELLOW WITH BLACK CROS5 TRACER
B-AXTR*BLACGK WITH RED CROSS TRAGER

Ignition Wiring Diagram

Fig.
IGMNITION

The complete ignition system conslsta
of the coil, distributor, spark plugs and
necessary wirlng for connectipg these unlta.
In order to cause s spark inalde the eyl-
inders of the engine, it is necessary to
change the low tension current from the
battery to high tension which will have
sulficient voltage to jusp the spark plug
gap under the high compresslon encountered
in the engine. This is accomplished by
thee fgnition coil which consists of a primary
and secondary winding insulsated [rom each
other and wound around a soft iron core.
When current [rom the Gattery passes through
the primary circuit, this iron core becomes
magnetized. Interruptions of the {low of
current through the primary circuit by the
opening of the breaker points,; causes the

133

magnetic field to collapse, which in turn
induces an electromotive force in both .the
primary and the secondary windings. The
exf [rom the secondary discharges across
the spark plug gap, which ignites the fuel
air mixture in the cylindera.

The spark must occur at the proper time
in relatlon to platen travel and opening
of the valves in order to secure the utmost
efficiency from the engine. This is con-
trolled by the opening and closing of the
bresker pointa. The bresker pointa are
actuated by a cam on the end of the dis-
tributor shaft, which is in tum driven
by geara connected to the end of the cam-
ahaft.

An exploded view of the distributor show-
ing al] the parts in their relative assembly
pesition is illustrated in Figure 134, This
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Exploded View of Distributor Assembly - Fig. 134

Fuel Line Connector
0il Cup

Adapter Housing
Adapter Shaft

Drive Gear

Adapter Cover

Adapter Cover Gasket
Driven Gear

Adapter Shalt Bushing
Shaft Bushing

Vacuum Control Diaphragm
Cap

Thruat Collar

Housing

Cam Felt

Oiler Felt

Cap Spring

Vent Plug

Breaker Arm and Spring

Distribuitor

12172
12173
12175
12176
12177
13183
12128
12192
12193
12193
13200
12214
12261
L2267
12270
12271
12272
12273
12274
12300

Contact Screw

Retalner Pin

Shalt

Cam and Plate Asseably
Cam Retainer

Thrust Washer - Upper
Weight Assembly

Governor Spring

Thrust Washer - Lower
Shaft Retainer

Rotor

Insulatar

Clamp

Vacuum Control Bracket
Insulating Washer - Inner
Insulating Washer - Outer
Insulating Bushing
Control Eod Stop

Control Bracket Spacer
Condenser
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{llustration will assist In identifying the
varlous parta as they are mentioned by part
numbers on the following text,

DISASSEMELING DISTRIBUTOR

It is advisable to remove the distributor
advance housing and drive shaft assembly
from the engine when any repairs are neces—
sary. The procedure outlined below should
be followed.

Unznap the two spring clipa which hold
the distributor cap assembly in  place,
and 1ift the distributor cap off the ad-
vance housing. At this time it is & good
practice to visually examine the cap for
eracka, carbon runnera, evidence of arcing
or corroded high tension terminala. If any
of the above conditions are noticed, the
cap should be replaced.

The distributor retor, Part 13100, should
next be removed, but before dissssembling
this part, mark the upper edge of the ad-
vance housing lightly to indicate the po-
sition of the rotor point. This mark will
fecilitate retiming the distributor when
the advance housing ia reinatalled. Loosen
the spark advance housing clamp screw, Part
31700=-F7 and 1lift the assembly lneluding
the distributor drive shaft from the dis-
tributor mounting, Part 11040,

Before procecding Turther it is advisable
to examine the rotor, Part 131300, carefully
for eracka or excessive buming at the end
af the metal strip. [If burning is {ound
on top of the strip, it indlicates the rotor
is too short and should be replaced, Ordi-
narily when this cendition is found in the
rotor the distributor cap polnts will also
be burned on thelr horizontal face, and
the cap should also be replaced. :

BREAKER POINT
LBCK NUT

BREAKER POINT
. ADJUSTING NUT

CONDEMSER

Fig. 135

Examine the contact points, Part 12163
and 13173, il they are noticeably burned
or pltted, they should be replaced. To
replace the 121632, merely Insert a small
screw driver between the spring and the
advance housing to release it from the dowel,
Part 26462-57. Then remove the cotter pln
and lock washer and 1ift the nascably up
off the bracket.

The point, 12172, can be removed by

loosening the lock nut and screwing out the
contact polnt.

To install new points merely reverse
the procedure cutlined above,

The bhreaker polnt gap shouldbe 018 to
020, Usea lecler gauge toadjust the gap
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and alfter this has been properly set, re-
tighten the breaker point lock nut., Always
recheck the gap after tightening the lock
nut .,

The breakor points should be aligned so
aa to make contact near the center of the

contact surfaces, Bend the stationary con-
tect bracket to secure proper aligneent,
and then recheck the gap, as outlined above,

The breaker point apring tension should
be 20 to 234 cunces. This can be checked
with & suitable spring scale hooked on the
breaker arm at the contact. The pressure
being exerted on 8 line perpendicular to
the breaker arm. A resading should be taken
just as the pointes separate,

If a suitable tester is avallable check
the capacity of the condenaer, Part 12300
This-should be 29 1o 3% micro farad.

Inspect the condenser contact and clean
and tighten the connectien to the terminal
post. Make certaim the condenser is firmly
mounted to the base.

It is not advisable to attempt rcpairs
to the distributor governor mechanliss un-
less suitable test equipment is available
an which the governor advance can be checked.
This [ixture should ahow the spark advance
in degreea corresponding to the various
distributor speeds,

The apark advance curve is adjusted by
bending the outer sprimg lugs on the governor
advence mechanisa, Part 12175. The tension
of the governor weight spring, Part 13191,
of courae, has considerable bearing on this
operation, and for this reason it is not
recommended that any repairs be attempted
io the governor mechanism unless suitable
equipment for checking the govemor advance
is employed.

The correct governor advance in distrib-
utor degrees and distributor BPM is as fol-
lovs:

200 BPM
400 RPM
600 FPM
BOD R
1000 FPM
1200 RPN
1400 FPH
1600 RPY

1 deg. at
.2 deg. Bt
.7 deg. at
deg. at
4 'dE-E.r at
.T deg. at
1

5

deg. at
deg. at

When resssembling the distributor, place
only one drop of light oil on the breaker
arm hinge pin. Saturate the felt in the
top of the breaker cam with light oil.
Place 8 thin film of high melting point
lubricant on the cam and apply two drops
of light oil on the governor mechaniam.

REASSEMELING DISTRIBUTOR ON ENGINE
Install the rotor, Part 12200,

Aggemble the distributor in the distrib-
utor mounting, Part 12040, and turn the dis-
tributor rotor so the metal strip pointas
to the light mark which was made on top of
the advance housing before the rotor was
disazssemabled. Then push the distributor
completely down in the mounting, so the
end of the drive shaft engages the driving
alot. The driving slot in the gear ls
slightly off center so a8 to eliminate the
possibility of incorrect engagement.

At this point it will be necessary to
reset the timing.

RETIMING DISTRIBUTOR

The timing of the distributor smust be
set to occur 2 degrees (crankshaft) be-
fore top dead center. The initial setting
ig made by turning the crankahalt until
#1 cylinder is at top dead center on the
compression atroke. There is a mark on
the top of the cylinder front cover, Part
6019, as well as a similar groove in the
edge of the crankshalt pulley. When these
two marks are in line on the compression
stroke, #l cylinder is at top dead center.

To determine whether or not the éyvlinder
is on the compression stroke, remove the
apark plug from that cylipder, and if both
intake and sxhaust valves are closed as the
piston is coming up, the cylinder is on the
compression atroke,

Next, move the distributor body and ob-
sefve the action of the breaker pointa. The
ignition timing is correctly set when the
breaker points just start to open and the
advance housing should be clamped in that
position by tightening the clamp screw, Part
ALT00-57 .,

Meke sure the primary leads as well as
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the high tenalon wires to the spark plugs
are Firmly seated in the distributor cap
with the rubber shields securely in place.
Then install the distributor cap on the
advance housing and snap the spring re-
talners into position.

DISTRIBUTOR MOUNTING BRACKET

The distributor mounting bracket is
bolted to the engine by 3 cap screws, I
should seldom be necessary to remove this
aggembly, but in the event any internal
repalirs become necessary, the procedure
outlined below should be followed.

DISASSEMELING DISTRIBUTOR
MOUNTING BRACKET

To disassemble the distributor mounting
bracket, remove the distributor adapter
cover, Part 11051, which will also release
the gasket, Part 11053, and Gear, 12074,

In the event it is necessary to reploce
ihe bushing, 17076 a special driver must
be abtained, by meana of which the bushing
cen be pressed out of housing in arbor preas.
The gear, 13044, is a tight preased fit on
the 12043 shaft and is held in position by
the Woodrufl key, Part T4173-5. If it be-
comes necessary to replace this gear, a
special driver and anvil, which will prep-
erly support the distributor housing should
be ysed. This slso applics to replacement
of the bushing, 11075.

When reinstalling the 12074 gear, it
must be correctly meshed with the gear,
Part 12044, There is one tooth on the
12074 gear which has a bevel ground on
the end. This tooth muat be placed between
the 2 teeth on the 12044 gear, which are
marked with the letter "O0F,

DISTRIBUTOR VACUUM CONTROL

In arder to secure peak efficiency [rom
an engine; it {8 desirable that the igni-
tion timing be advanced as far as is posal-
ble without causing detonation (spark knock).
As the engine speed increases. the governor
weighta in the distributor sutomatically
advance the timing, but when the engine
is pulling a heavy load at low engine speed,
it is necessary to rectard the timing. The
distributor vecuum control, Part 12103,

automatically accomplishea this purpose.

The control consists of a diaphragm to
which is attached a pull rod. Behind the
disphragm is a spring which exerts tenslon
towards pushing the pull rod outward, A
line running from the intake manifold aub-
jects the diaphrags to manlfold vacuum,
which causes the diaphragm and pull rod to
move inward against the tension of the spring.
¥hen the engine is subjected to a heavy
pull, the throttle ia open so widely that
intake manifold vacuum diops to a low point
and the spring tension in the diaphragm ia
then strong cnough to force the pull rod
outward, thus turning the distributor ad-
vince housing and retarding the spark.

The distributor vacuum control, Part
12103, is manufectured as a unit and no
repairs should be atteopted to this as-
sembly,

LIGHTING SYSTEM

The wiring diaphragm of the lighting
ayaten is shown in Figure 138,

The headlights are the scaled beom type
and are mounted on 8 hinged bracket which
can be swung upwards so the beam of light
can be directed backwards on to the motor
compartment snd nther parta of the vehicle
when desired, As shown in Figure 137, thia
bracket 1s held in place by & wing nut and
it 1s merely necessary to loosen this wing
nut in order to release the bracket.
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This feature also facilltates the opera-
tion of replacing the headlight bulb as-
aembly in the event this becomes necessary.
The sealed beas hepdlight is manufoactured
¥ith the lena reflector and bulb as a com-
plete unit. This unit, Part 13007, must
be replaced in the event the bulb should
be burned out.

To replace the bulb, remove the screw,
Part 36930-51, Figure 139 and pull outward
on the bottem of the rim, Part 13045, The
upper part of the rim is held in place hy
8 spring catch at the top, and after the
rim has been released from the bottom 1t
should be lifted up to release it from the
catch at the top. N -

EEA AT omer O

Prewa.ar- -E

The headlight bulb assembly is clamped
in the rim, 13045, by the retaimer ring,
Part 13061. As shown in the illustration,
there are three clampa rivated to the re=
tatner ring, which hook into the flonge on

BLACEOUT LIGHTIHG
LEFT HAND
TWITEH BLACKOUT Tai LIGHT
o SERVICE TAR LBSHT
Y-BTH AKD STOP LIGHT

%T' FoOT DIMWER SWITCH

Lighting System Wiring Dlagram

138

the inner side of the rim, Part 13045. To
release the bulb from the rim, press down
on each clamp and turmn it Imward to release
it from the {lange,

After removing the outer rim with the
tulb and retainer ring from the headlight
case, merely pull the 3-pronged socket off
the headlight bulb assembly.

A croma cectionasl view of the headlight
asaembly is shown in Figure 140.

ALICGNING THE HEADLIGHTS

The Tocusing of the light beam is a per-
manently built-in feature of the sealed
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beam headlight. For thia reason the only
adjustment necessary is praperly aiming
the headlight, so the high beam is directed
straight ahead end the correct distance
sbove the ground. This should be done by
using a8 screen or wall on which has been
marked the aiming diagram shown in Filgure
141. Place the truck 15 feet back from the
screen or wall, meking sure the tires are
correctly Inflated and the floor on which
the vehicle atands is perfectly level. Tum
on the headlights and make sure they are
awitched to the high beam. Then loosen
the nut which holds the headlight assembly
to the hinged bracket and mowve the head-
light assembly a3 required to center the
high Intenalty of the beam aa shown in the
diagram.

4 of wiHELE

4 O MEADLIGNTS
4 or .u.mw-
ENHELH BT -

Hips RTE&§IFT ]
UFELA BEAH ['\“_H_— | - I -
FLDCA LINE S | .-—'— ..._o—'—"'- =|

I:':lill-l. |

1
T OF LEFY SEEOLIGST '-'|

EEAALIGHE BT LEYS read 78 FICF PiGw sl
[rGH AFEE QIAGRALU

Headlight Alignment Disgram - Fig. 141
BLACKOUT LIGHTS

In addition to the sectional view of
the blackout lights shown in Flgure 142,
gn exploded view showing all the parts in

Sectlonal View of Blackout Lilght
Fig. 142

their relatlve assesbly position, iz shown
in Figure 143, A sectlonal vlew as wcll
an an ecxploded view of the combination tail
and stop light is shown in Figure 143, The
left hand tail light differs from the right
hand light in that the [former has a stop
light bulb in the lower scocket, and does
not have blackout lenses over the stop light.
The right hand tell light serves exclusively
85 a blackout llght, and has the same candle

[ : T' 1_.

RE—
S4BOA-5 — "‘-1
ELHI TR 5-?—-1-11

3220
13zoes—

l -3 nIca

|:u|-n 32En-

Exploded View of Blackout Light
Fig. 143
powecr bulb in both the upper snd lower
socket .

A shown in the above mentiened illus-
tration, it is merely necessary to remove
the screw holding the rim to the light shell
in order to dinassemble the various pieccea
comprising the blackout lens as well as to
replace a bulhb.

QAR P80 A 3AAD AT iyl IJ'l-I-l .

NTICRE

L1 8
| Lo '!?:I.,

f3AnnE-EF L

Exploded Yiew of Tail and Stop Light
Fig. 144
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SHOCK ABSORBER

Effective control of the spring action
is highly important in a vehicle of this
type in order to prevent exceasive spring
breakage and facilitate msaneuvering the
truck over difficult roads. This problem
i efficiently handled in the Ford truck
by the use of hydraul ic double acting shock
ahgoarbers, In this type shock absorber,
a aspecial shock absorber fluid is forced
from one chamber to another by movement of
the lever arm, which in turn is connected
tw linkage to the spring. Inasmuchas the
gize of the orifice through which the fluid
must pass to got from one chamber to another,
ig controlled by an adjustable valve, any
amount of resistance desired can be es-
tablished. A secticnal view of the Ford
shock absorber which clearly shows the con-
struction of the instrument isillustrated

in Figure 145,

Mormally, the only care required by this
type shock absorber is the replenishment
of the shock absorber [luld. A filler plug
in the reservotr should be removed cach
epring &nd fall or st intervals of 5000
milea, and the reserveir refilled to the
bottom of the filler plug hole. Use only
an approved shock absorber fluidas substi-
tute fluid, grease or oil may cause the
shock absorber te become inoperative,

It ia imperative that the shock absorber
bady be cleaned thoroughly around the [il=

ler plug before removing the plug. A amall
particle of dirt inside the inatrument might
clog one of the small orifices and inter—
fere with the actionof the shock absorber.
It is therelore important that every pre-
coution be taken to prevent dirt getting
inside the instrusent during the refilling
pperation. In the event the fluid level
in permitted to get too low, ailr may be
trapped in the working chamber and cause
a lack of uniform resistance. To correct
this, disconnect the linkand pump the lever
several times through its full range of
travel. This will draw the fluid from the
auxiliary reservolr into the working cham-—
ber., Add more luld and repeat punping.
When working chamsber is properly filled,
there will be no evidence of lost moticn
in the shock absorber.

CAUTION: Do not Fill the shock absorber
above the levelofl the Filler plug, as there
must be an air space between this point
and the top of the reservoir in order to
permil cxpansion of [luid.

An ecxploded view of the sheck absorber
showing all the parts in their relative
nsseably positions is shown In Figure 146,
The partsa illustrated can be easily re-
placed if suitable holding fixtures and
wrenches are secured. Such toolsare avail-
able [rom the Houde Engineering Company;
Buffalo, MNew York, and it is not recom=-
mended that any attempt to disassemble the
shock absorbersbe made without these ape-
cial tools.

Sectional View of Shock Absorber - Fig.

las
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Exploded View of Shock Absorber - Fig. 146

ADJUSTING SHOCK ABSDREBERS

As shown in Figure 147, resiatance of
the shock absorber can be increasedor de-
creased by turning the needle valve in the

SETTING

Tuock Absorber Adjustment - Flg. 147

end of the wing shaft. A factory setting
mark inscribed on the lever arm indicates
the correct adjustment for avernge operat=-
ing conditions, and normal temperatures.
If atiffer resistange s deaired due to
high atmospheric temperatures, fturn the
pointer clockwise fromthe factory setting
mark. Il lesa reaistance 18 desired due
to temperatures below [reezing, decrease
the resistance by turalng the pointer coun-
terclockwise [romthe factory setting mark.
The adjustment is very sensitive, and for
this reason the pointer should not be moved
more than one or {wo serrations ata time,
if poasible, riding the car between each
adjustment .
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The complete body unit Ia 1llustraten
in Figure 148, This illustration showa the
part number and name of each of the various
aasemblics mentioned 3o aa to obtain aclear
understanding of the body construction:

The pancls and supporta of the body are
8ll welded together into a sturdy compact
unit. The brush guard, Part No. 8307, is
of solid har construction with ends of the
vertlical bars doweled end welded to the outer
frame. This unit constitutes the front end
frame support and is moumted to the chasals
[rame on aprings B0 es to permit greater
flexibility. The balance of the body unit
is fastened to the frame by ten (10) body
balts.

All seat cushions and backs are easily
removed {or washing or replacement. The
rear zseat i3 of the stesl tube design and
is 80 constructed that the seat and aeat
back, together with the cushion, fold in-
to the closed posltion in unison. This
izs done by merely lifting up on the [ront
edge of the seat cushion,

The front passenger seat is hinged on
the front lega and can be pushed forward
to facilitate getting in or out of the rear
compartment. Straps are provided on the
bottom of the front passenger seat to hold
the top and slde curtains when they are
not in wuse.

ASSEMELING CANOPY TOP i

The hand rall, Part No. 1151268, de-
scribed as bow in the illustration, also
perves aa a top bow Tor the canopy top.
When the top ia desired on the unit, the
first step is to raise the bow. This is
done by releasing the two thumb acrews,
pne on each side, which hold the Front end
of the bow In place. Lift the bow backward
and insert the ends in the top bow socketa
located near the taol compartment covers.
Then tighten the top bow support thusb
screws and swing the hand rall side support
bracket, Part No. 1131420, upward over the
stud on the top bow and tighten the wing
nut. Then place the salety clip into the
hple in the stud.

Ploce the narrow edge of the top to the
fasteners on the top edge of the rear panel
of the body, then pull the top over the bow
and fasten it to the fasteners on the top of
the windshield [{rame.

TOOL COMPARTMENT

Tool compartments are located at the
rear corners of the body on each side of
the rear seat. The compartment covers can
be latched without the use of a key or lock
ir dealred.

WINDSHIELD

The laminated gless windshield is mounted
in a light-welght high carbon tubular [rame
for extra strength and Mlexibility. As shown
in the illustration, the windshield can be
folded down over the hood and when in that
position, the catchea, Part No. 16892, on
each sida of the hood should be fastened
to the upper part of the windshield frame
to held it securely in place.

The windshield is beld in the raised
position by the clampa, Part No, 1.03481,
These clamps are adjustable so that any
looseness which may result from the rubber
seal taking o set, cen be eliminated. This
is accomplished by loosenling the screws
which hold the toggle catches to the dash.
The back part of the toggle catch which
bears against the dash is ratcheted, Alter
loosening the screws which hold the catch
to the dash, move it downward a sufficient
amount to take up any looaeness which exisats
in the toggleclemps and then retighten the
SCrews.

Some of the useful features incorporated
in the body which may not be readily ap-
parent but which increase its efficiency
and facilitate maintenance are the center
bar on the rear bumper which la inverted
to provide support for the spare tire, foot
reat provided at the gun sount base, ten-
gallon fuel tank concealed under the driver's
gseat and protected from the reaf by ashield,
17-inch diameter steering wheel and front
fender aprons which are llared out to glye
the maximm emount of room fof motor repairs

or adjustment .
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REMOVING BODY FROM CHASSIS

¥When major repairs are required which
neceasitate removal of the body from the
chasals, it is advisable to remove the
complete unit conalsting of the body, hood,
front fenders, brush guard and running board.
The procedure outlined below should be fol-

lowed to perform this cperation:
1. Eemove gun from gun sount.
2. Remove spare tire,
. |8 Rmu;-': battery and battery support.

4. Remove air cleaner.

5. Drain vater from motor end remove radi-
ator core &nd hose connections.

fi. Remove ateering wheel,

7. Remove steering column to instrument
panel brace,

8. Rezove fire extinguisher and bracket.
9. Remove knobs from gearshift levers.
10. Remove clutch end brake pedal pads.

11. Remove floor pan seals at steering
column and pedal.

12. FRemove transmission cover and seals,

13, Loosen steering column at [rame.
14. PRemove fuel line ot tank and filter on
dash.

15. Remove wire from generator.

16, Disconnect wires and junction under
left headlamp,

17. Remove cable from starter.
18. Remove wires {rom ignition coll.

19. Remove wires from oil pressure plug
and water tesperature plug on motor.
20, DMaconneat chokeand throttle cables.

21. Remove speedometer drive cable froam
speedometer head and pull out of body.

22. Remove fuel gauge wire from tank.

3. Disconnect wires at tail and stop
lights.
94, Remove gramd wire at flywheel housing.

15. Remove brush guard to frame nuts, lock-
washers, holts and springs.

26. Remove 10 body to frame bolts.
27. LAft body sassembly from frame.

To assemble the body on the frame, re-
varae the procedure cutlined above, Cement

new body to frame pada to the frame when
reinatalling the body.
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SPECIFICATIONS
Model GP ¥4-Ton 4 x 4 Truck
CENERAL Parking Brake:
Hakt llllll @ 8RR RS EEFFFYE 'S-pimr
WheelbaBE ..icsssssannsennvencanocnss BON Qo L, 0" 00 " 0 5815-X Ford No. GP-2598
Max. Ehlinﬁ H-F- FEEEEFEEEIE B E @ - ‘5 HIPI _nggih !iﬂlh 1h!£i!£§ﬂ
HE;E:tf ...... N R BIE;?: of lining 18.56" J.07 . 16
Payload .ivescocueses it B i N S P e .. Kelsey
Gros8 seosrrcrsncancsnss =sres 3600 1D=, v R e P e e Cast Iron
Tufﬂinl ClrolE unsisnssnsis s snun 39 T Llﬂlnﬂﬂ=
Chﬂ!rull er:th R R R R lﬂg“ Hlﬂ‘t“ 5 o e e 1.3“"
Dvnrl]l Hidth TR R R R n:“ Lcngth;*....i.rr. T
Overall Helght ........... 71" (Unloaded) (primary) 10.319"
H‘EdUﬂlhtﬂ to =i 4gﬂ {uuer EtEETinB H‘htelj {:Emndar:r}- ---------- PE R e R w lu.!.lgﬂ
Average Gas Consumption , e e Y T
{(Road Miles per Gallon): Material:
Without Towed Load. 18 MPG - 2800# Gross (primary) e.eceeess. Moulded Asbeatos
Crufsing Range {Road Miles): — (secondary) ........ Moulded Asbestos
Without Towed Load ....seeee- mil€8  Adjustments:
2 Pﬂfklﬂﬂ Brales coasassswns qﬂlﬂ cltﬂf&ﬂﬁﬂ
WHEELS (Tires and Tubes): Erake Pedal ....... Toe board clearance
Wheels: 1/4 to 1/2"
H.ke [ ERTER AR ER RN R LR LLEREEEES IHIEEF Hfﬁhﬂ F!uiﬂ ;-Chttk lE?El h‘ﬂﬂﬂttf cFI*
Model consasssassssssns .. Kelsey #14561 inder every 3000 miles -
TVYPE ssssssnnsnnansnnnam TR Diuc! must be Tull,

Blxe civsmssssssansnasannnnnn lﬁ x 4.00

Riz Type Kelscy drop center size 4.007

OFfBBt .iocuncassssnnssasnsnsanny daBld

Studd .eausa AEEAEEREREEEERRRES ssss Flve

Bearing adjustment .... Wheel must turn
freely without
drag.

Tirea and Tubes:
Type ..Pneumatic-Balloonnon directional

ground grip.

Sixe mE AR EE R 5-5“—:5 or 6.00-16 4 PIY-
Alr Pressure:
Frﬂ'ﬂt- -------- T T TN T RN ] 14 lhua
BB s o e i o e o o e RO 24 lbs.
Loaded Rolling Radius of Tire .... 13.387
Tire Revolutions per mile ......uces 759
BRAKES:

Service Brakea:
Make .. Bendix, provided onm all wheels,

T:fpf R R H}rdrﬂuliﬂ {! Hhﬂe:'
Mechanical Brakea:

None, except for parking.
Hydreulic Brakes:

PAKR osngnmnanrnnsesnsssss anss +« Bendix
Master Cylinder:

g | e e Compensating

siﬂﬂ G FEB IR TR RN R R R R R EEE im
Wheel Cylinderas

Blom .ocieenanas 7/8% Rear, 1" Front

Furd A4 FAE RS EgEE “_.3333
Q.M.C. ..... E.5. No. 377

FRONT AXLE
Front Axle: i
"Ek‘ﬂ EE RN WO wWom R moEoEEEE R EEEEE A Spiﬂﬂl-'
anhy - R e e PSR e Full Floating
HMaximun Wheel Cramping Angle: 5
Riﬁht PR A EEE A G mm R R R R R R EEEREE S 18
Left siissnessnsnensnnssnssnsns R ?Eﬂ
Gear Ratlo: ..aeee E R R NN ] 4,875

Tie-Fod Adjustment:

As viewed fromFront End counterclockwise

to lengthen, clockwise to shorten.
Toe-in 0 - 1{1&3
EEEIEI P e Y R I | EEEE AR 4
Eﬂmhﬂ: l+++l'+llll'--l---lll'll 1'] - 3u m1“+
King Pin (or steering knuckle pivot}
Inclination: ... 79 - 30 wmin.
Shock Absorbers:

Hﬂkﬂ s Wanposmnnnnimedass dREEEEAE RS Houde

TYPE .usssesess Double Acting-Hyaraulic

Hﬂdﬂ] e T EE E E  E E  EE T T R BBFF
Differential:

ﬁpﬂ‘ YT IR

Gear and Pinion Backlash .005 - .007

Differential Bearings ........ paaass o
Lubrication Capacity . 2-1/2 pta. or lba,

s EFEFFEFIE R AR R AR R DD R R

e EFFFEEEED

Hypold

EmdrdEFFERFRRERRD
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STEERING GEAR: !

Steering Gears
Hakg FPE R R R R R E R R R Gmr
Hﬂdﬂl R RS e R E AR R R R R R R E #ﬂsn
TFFE BEA A AR EEEE R R R Hﬂ'r- and rull:r
Column end play ...csocsssssasssss SHima
Crosa - shaft end play .. Shima and ad-

justing screw in alde cover
Mesh adjustment ..... Shimsa - 006 max.
RAEEE s v nm s waes iIT to 1.0

Steering Geometrys:

Toe-in covenae

caswess D ta 1160

CAMDEE vsssssssssnansnnsas 10 = 30 min.
{:ﬂﬂter EE I A A R T T R R R A ) ﬁﬂ
King pln or steering RHUﬁklE pivot in-
SLINEELON e as viieas e T = 30 min,
Stecring Connecting Rod:
"’lkt '-I--Fl-lllll--l--l--lnl-d-‘-l-!-II-Ia--l-l------lM
TFP# EEEF SR RS RS Sprlng lﬂﬂdtd
Cramping Angle: 5
Right wheel ..cosnsensnanns A « 4B
LErt HhEEl # @@ d S SSFS S ESEE SRR RE s ﬂau
REAR AXLES:
Rear Axle:
mkﬂ 88 8 F 8 %555 EFESEFEE s EmnEw sulﬂr
HodEel ;iccsasncsana B R ansnn d9=1
TVDE i vnnn s o csmsn ssssss Full floating
Eﬂﬂr Hﬂtiﬂ P AR T Y 1| 4 875

Differential:
TFPE B mmom o Ew R P HPpﬂid {Epiﬂﬂ[}
Gear and Pinion Backlash .. .005 - .007
Lubricant Capacity .. 2-1/2 pts.or lbs.

FRANES:
Length Main Side Members ....... « 133,900
Depth Maln Side Members .......... 4.00"
Width Hein Side Members ...ccvneee 1.0V
Thickneas Main Side Members ... .120-,.130
ZPRINGS:
Front Main:
Dimenslons:
Center to Center (with load) . 32.00"
Center to Center of Eyes
{Ulthﬂut lﬂﬁd} fREEESEEESSEE J0.98"
Eye to seat Centers ..... secss 16,007
WEEER o neica wobim b o o iomin ma il 8 s 1.THN
Leaves:
Qulntltr FEEEEMEENST R R R EmEEEE TXEE L] ﬁ

Thickness .2221-.928" (#2 leaf 1.82-,188")

Rear Main:
Dimensions:
Center to Center (with load) . 38.00%
Center to Center of Eyes

(without load) .......c0eee « 36.59n

Eye to seat Centers ...covvnns 19.00"

WLATH . sicn s aacadiee ooy 1.T5
Leaves:

RUEBEATELY e casanaidaipainneiamieueusn 8

ThickneS8 ..ceossaannsass L2237 - .278"
Shackles:

11 E S — D and 5 Bearings
TYPE sssss2:8s::: Dilless Shackle Bolts

ENGINE:
MEEIEE o s R Ford
O i T R R a e b T AR T e A G.P.
[ P S e RS e g 45 at 3600 rpm
SAE BRtIng ..:seervansaiasnsnssns 10,208
Mex. Torgque .... BS ft lbs. at L7000 rpm
TR o o a0 5 B WL -head™
Ho. of Cylinder ..:.cccccssssanass Four
BOM® vpesssrsonnanns el . 3-3/16
struk‘- FEFRERFETFRERFERFERETATEIER R P ERES L 3_3;-4

Piston Displacement ., 119.5 cu..inchea

Compression Pressure at

Cranking Speed ccocciinsis ses 110 lba.
Cylinder Head: ]

T T 1 Cast Iron

Bolt Tﬂ“ﬂiﬂﬂ ------------ R R 5D lh&l

Maximum rebore (oversize) permissibleto
avoid weakenlng cylinder wall . 060N
Firing order . wewiwes L—d=4=3
Compression Ratio ..eevevassas 8.1 to 1.0
Fuels:
Engine will operate satisfactorily using
gasoline of 68 octane (minimum) and 74
pctane (maximum) ratings.
Head Gasket:

Material ..... sheet steel and asbestos
Valves:

Intake: a
Angle of Valve Seat ....ccveianns 45
CIBMTMEICE . . 5005000080000 604 (hot).012

Exhaust: &
Angle of Valve Seat ....... paaenn hS
CleBTENCE .covecsasssannss {hot) .012

Distance LATtEd .coscrsnnsrrssssns L3a7n

Vvilve Springs:

Exhoust and Intake:

Fres leﬂﬂth -------------- TEEE :i‘l"
Length under 63F ....ccvvariens 1.B4n



Sp. 3

FORD TRUCK

%-TON 4 x 4

ENGINE (Continued)

Platona:

Avallable oversized pistons .... 0025,
L005%, 0159 030, .045%; apd .0BOQV,
TVPR sssssses Cam Ground - T-5lot Skirt
Materlal MMuminum

Diameter:
ﬁt LUP mE b A pad e S S EERE e 5;1555
ﬂl ﬂklrt PR Bk R EERE SR 3.15' - 3-1565
Cam ﬁrindinﬂ Ultd R B AEEEEE Yes
Fitting .... 8 to 121 1lb. pull on piston
pull scale using 003 feeler

R R R EEEE NN SRR EEEREEN

" w o w

Piston Pina:

Diamete&r ...siacas aE e Ed l?snl to 7504
Lﬂﬂﬂth aaa G EaaaEE sassss 32972 to 1.975
Oversize ﬂ?ﬂiiﬁhlﬁ ....... A e e E e 0032

Method of Fastening . in plston by wire
retainer rings.

Fit in piaton ... selected .0005 - .0O0OF7
Piston Ring:
Compresslom 2 sovvsnvisnnsscenians 011 1
Width:
j s, - SR PR L0940 to 0950
CBOALEL cssssansssnssss 0935 to 0945
011 cnsnvaaransinsnuess « 1505 £0 1576
PYPE o saninssnn .. So0lid Cast,0ilgroove
Groove Clearance:
1 1 R RO e o S GRS Soneme] || 1 | /SR || 1],
Center ....uo0000 srssssss <0015 = 003
BRL e a0 aE .« 0015 - .003
Gap Clearance:
Compression ....ses:0::: 010 = 015
[ ) MR srsssneseras OO = 015
Connecting Rod:
Type:
ROl owswns i e s .+ Forged A" Beam

Brg. -5teel bekd, Alloy lined, replaceable
Diameter 5ize .. .vewsss 2.2195 to 2.330
Diameter Clearance:... L0004 - 0025
(Selected) ....cc.sucnsss L0000 - 0025
Bnd Clearance ....-seeeesrs Lon4 - 008
Length (Center to center) 4.687 to 4.688
Rod and Piston Assy. removed from above.

Mein Bearings:
Type . . Stecl backed, lined;, replaceable
End Thrust .... taken on center bearing
Bearing Adjustable lor Wear ........ No
Hormal Clearenees .o.ee... 000 - 0025
Crankshaft GCear:
Hﬂa of teeth saceasaas TEEEEE]
Camshaft Gear:
Ho. of teeth soauus

shaft:
h.Hm‘rr-----I-lll'Fl'-I|--l'!'!"'l c‘aut ..IIM
ring Clearance <0015 = 0032
Fru:t thrust ..... Taken on Fece of Front

Bearing End.

Ao T o

Sl FEEEA R E f{

-------

leinﬂ Geara:

Backlash ....co00es essraans 003 - 004

CLUTCH
MEOE s i oo A A Long - Model 9CF-CS
b 1, 1= A R +322+ Single plate, dry
Facings:
Dt Y i s aieee e A i
i 7 - P ———— Woven
Facing Size:
Inside Diameter .soeecenssnansnns 5.76
ODutelide Diameter ...covveesnnnns g.0"
ThickneBs .ssssssssnnsnns se «135-,138
Fingera:
Cuant ity cocsssssssssnnnnnss R 3
le']}:' g «nna Forged

Releass (Throw Out) Bearing .. Federal or
FaFnir Ball Type
BEE R FEdErﬂl or
FeFnir Ball Type
1" at toe board

Pllot Bearing:

(O B O B B

Pedal Clearance:

TRANSMISSIONS AND TRANSFER CASE MECHANISM:

Transmisslon:
e s e o e e Crem
Hﬂdt: L I R R RN R B B B B R cF—rnnn
Typt rrrrrr R EREE R A e B R E R EIidlﬂE EE“[
Huunting «s+s Integral with power plant
Bearings:
Clutch Shaft - in flywheel ....... Ball
Clutch Sheft in reBF c.ecineensssa Ball
Main Shaft — front .. coneeesesss Roller
Main Shaft - CEAT ...cvswnaas veaas Ball
Countershaft - fromt ....e000.¢ +» Roller

Countershalt = rear csssssssssns HﬂllEr

Reverse GedT ssssss:.4:+ Dronze Bushing
Gear Ratlos: '

First Spcnd EEEEEEEEE TN 3-1115 to

1
chﬂﬂd SHtﬂd rrrrrrrrrr BEEE lugsﬁ? to 1
Third Eptcd ----------- EEEE N R 1 to 1
Reverse Speed covvvsvssses « 3:7458 to 1
Tranafer Case Mechanism:
Hﬂkﬂ sEERAER AR A AR AR B R R R "NEEE] Spictr
o T e e R eyt e PRSP SR, y o5 |
DI e i e m e g e resssr 3 Speed
Mounting ............ Amidship of frame
Bearings ... 2 Tapered Roller .. 1 Ball
Gear Ratioa:
High sptﬂd RS E A e F R R 1+nu tn 1

Low Speed .....,.
Controla ...

1T EFEFF 200N I+gT tﬂ I
Automatic so0 as to prevent
low renge operation when
front axle la disengaged.
¥

PROPELLER SHAFTS:

Typo of Drive covssssvnsa vossss Hotchkias

Number of Shafts Used .......c.00:0:5 TWO
Universal Joints:
Make ...... e PR S ' .
Mode) oas ik GP (Front and Rear)
T R e e S e R Needle Dearing
Mo, Meed cieecensnncss RN R e Four
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COOLING SYSTEM:

Type .. Liguid (water) = forced

circulation,
Total capacity ....eecvsessesns 10 Qta,
fThermostat opening temperature:
Starta to open at 1452 Fahrenheit
and fully opens at 1BS5®

EEEEEEEE

Radiator:

Shell:

1.1 - R RS P PP 1 . 1 |
Core:

MR o amis e R S, Long

TYPE ciacacssssnsnnssnses FiN and tube
Hoae:

Upper:

Inside Diameter-1.5 .. Leéngth- 1.5
Lower:
Inslde Diaseter-1.5 .. Length -2.5
Fan:

MEKE sosiansnann i e Schwltzer-Cumming
Model ..ovccnnens e e s el
Husber of bledes sevcsnssissesnsnnnns 4
niumtt:r BEEEEERSE . F R R R R 15;3
Fan Belts:

TV aaa st mihesdensaisssibns V-Smooth

Sloe iisiseisisnsnniniaans I1.D. 46.12n

b B A e Iy S N = 5 /8¢

Adjuatment (by moving g:nerntur}
Fan belt deflection 1V
¥ater Pump:
TYDE whaiidneis Impeller
Drive..Belt d:hren (see "Fan Belt" atove)
Lubrication ...sese-s.s Prelubricated

------------

FUEL AND EXHAUST SYSTEM:

Fuel Pump:
[ g e AC
Preasure (at n::-art.rurcl.nr} .............
................... 1-1/2 to 2-3/4 lba
Filter ... In fuel pump, Also separate
filter on daah
Fue] Tanks:
Humber of TONKS ccisscissssasasineanas 1

Tﬂtal E'E-pﬂcit}r LRI BN
Gasoline Line:
Fuel tank to pump:
Length ...... (3 Flexible connections
and 1 tubing)
Pu=p ta carburetor:

LONEER Gaacsssnsnsnianasiberosnsin 14
Size (inside diameter) .......... za5m
Alr Cleaners
Meke ......cc0... Industrial Wire Cloth
Hndﬂi """ TR EREEEEEFREEAE R R ERERS A—an:ﬂ
Typt "FerEREeEERERSE fIfrFFEFRAEERERERE ﬂil Bﬂth

0i1 Capacity 1 pt.

LR R RS AL RN EEERRENNERN N

Carburetor:
H:ak: R RN Hﬂ‘:lﬂ]l'
HodEl sovensvsnsrsnssnsans Ford GP-G510
T:I"lpe lllllll BA e Dﬂh‘hdrlrt == Hiﬂﬂlﬂ‘

[dling adjustment:
Number of turns to open .. ......
Main discharge fet:

. 3/8

Lean FR @ s d AR R R AT TR BN R R Ilﬂl:f-fmln4
BIEH s e snnes 22100 min.
Standard «vovvncns rasiess S240C min.
.ﬂ'cli.-ﬂll:"ratﬂl' jET B E BB R A R om o ow ﬂ'ﬁﬂ Dl'ill
Power Jet ..scisas. WA R ke ik ases w00
Gagoline Gage (Instrument Fanel}
IV o T R Electric
Gasoline Gage (In fuel tank):
TYPE aaaaaa #%4 s s s sara RN A glectric
Muffler:

Make R I A Nﬂblitt Spﬂrkﬂ
TIFE SR EEEEENEREEEEE R Strﬁight thrﬂ“ﬂh

Size--cylindrical ...... 4.06" x 1B.0QON
Opening:
{Exhaust pipe) ......ceeveesess 1.60
R T R e e e 1.50

ELECTRICAL

General @
Voltage ...
Rattery: 2

MAKS ysauads s e FRAEE Fbrﬂ
Capacity ...... 10 ampere hours at 85
ampers rate.
Plates per oell ... 0 cenenns S = |
Outer dimenaions (to it battery cradle)
Length ........ T —— T E 1L
| T ke, TR R D e U T
HEiﬂht ®H BB EEEATE SRR EE RN EE = m E.EQ“
Terminal Orounded ..... senes Posltive
Recharge when hydrometer reads 1,235
gpecific gravity.
T ERAEFREERFES undﬂf hﬂﬂd

BE SN REEEEEE ﬁ “nltl ﬂy’ttﬂ

Location ...
Battery Cables:

Fﬂﬂiti?ﬁl TTP# BEE b B R B EEE R R R Strnp
Lﬁnath'+rllni+llulir- ﬁ.ﬂ“
Negative: T¥pe cevss vwnamon e BB
Lﬂlﬂth seansansnasas 18,0

Ignition and Starting:
Starting Motor:
o+ H“h: lllllllllll LA N R R N RN Fﬁrd
Model cicsnisisas ke see Sd=11001
Rotation (viewed at
drive end) .ccassannasa
Winding ...
Poles .....
Drive ,. Bendix Spring Type 9 teeth
End Play ....s sessss <000 to .0D3ASH
Brush spring tensicn .... 316 ocunces

Clockwise
ves Seriea

R R R R 4

rddd s E e EaamEw
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ELECTRICAL CIRCUITS {(Continued)

Distributor:
[ F 1 R vesssssns Fond
M | i i i R L AL
Breaker Point Gap ..... e 018 - ,020W
Flril‘lﬂ ﬂrﬂﬂr AR EEE R E R 1':"""3

Advance and retard mechanism .. Pully
automatic vacuum typeé, 20 crankshaft
degrees.

Timing 2 degrees before top dead center.
Breaker Spring Tension .... 20-24 oz.

Coll:

Hﬂke % 8 B3 E S EFEESEHEEEEEEEEEEEEERE Fﬂi‘d
Hndel A8 AR R ESE RS Iul‘l-:ﬂﬂ‘
Coil Amperage (Engine Idling) . 4 amp
Coil Amperage (Engine stopped-breaker

pointa closed) ......c00:0.. O amp,
Spark Pluga:
11— Chasplon 14MM
TYDE wuvanssnsnnisnennnensss Loml H-9
GE.F' B E B S E 48 BEEEESEFEEE EEEEEEEREE .ﬂ!g
Lighting and Generating:
Generator:
R o S e e Ford

Maximum charging rate (when hot) ....
19 amperes at 1600 RPN ( H.P.H.)
Regulation ........ Voltage Regulator
Rotaticen (viewed from driven
mdj_ R ER R REER R RN Elmk"i“
Generator Drive:
Belt driven (See "Fan Belt" in section
*Cooling System"),
Generator Adjustment Datas
Brush spring tension ...... 11 ounces
Fleld current at & wvolts 1.78 ampcres
Generator Cut-Out Relay:

“ﬂke 111111111 R R R R R FE RS Furd
Cut-Cut:
To cloge ....eeees 5.8 to 6.3 volta
To open ....... 8 Emperes discharge
Vol tage Hegulator: '
Hake LT I B I I R B O T R B B O BN O ORI B Furd
Lemps:
Head:
Make ..... .« -General Electric Masda

m& #FF HEEE RS B EEEEEEE Scaled Beam
Tall and Stop:

Type Bulb .... combinatlon 3 candle

power for tall lamp e&nd 31 ecandle

power for stop lamp. Double contact.
Inatrument Panel:

Type Bulb .... Mazda #55 1.5 candle

power, single contact.

Special ;

Horn:
BEKE: i e se s e e s e e Sparton
TYP“ L R R Vibrator

Current draw. .8 amp., through ammeter
Adjustment for tONE .scvecssesss SCTEW

Protective Devices: Thermostatic Cir-
cuit Breaker Capacity (located on back
of instrusent panel). 30 omps. opens
in 30 seconds under 60 amp. load.

BODY AND CAB:

Body:
hku lllll LB L Fﬂl’ﬂ
Type ..All steel; box aill construction
Momnting soeaisosswnia . Rigld to [rame

Windahield Wiper:
Hake PR R R e Sy A E R e B b ) ok = L

THTME aomoma o Rk 008 B 6 e Manual

Humber provided w..coceionronssnsunsns 1
Fear View Mirrora:

LMtlm XY Une ﬂutﬂidE

Make ......, American Automatic Devices
Windshield:

TVDE ..nevnnas wessss: Movable Ainsworth
Upholatery:

Cushions .... Latex rubber covered with
specially prepared army duck

LUBRTCATION

Engine: i
CADBGILY sassssssssscsssssasaa as & Ota,
Crankshalft Journals ........ Full Force

Connecting Rod Journals .... Full Force
Pistons and Cylinder Walls ..... Splash

0i1 Pump:
BRRICES oy om0 0 i L A Crem
EYPY s vii v s die min Tl Sy = R S Gear

0il Filters:
Mku PEFEFREREFENENTRFIRESE AR S ﬁ]rﬂlntﬂr
HD-LTEI BEoE s # @ m-l.l"'i-ﬂ;;
Replacement cartridge,. Complete clement
Engine 041 (SAE Numbers):
Temperature
Above 32% Fahrenhelt SAE 20
Below 327 Fahrenheit SAE 10 or 1OW
0il Chehge .. Change crankcase oil every
2000 miles unless operating conditions
make earlier change desirable,

& F SRR

Humber



FORD TRUCK %-TON 4x 4 i
LUBRICATION (Continued) Rear Axle:
Gauge: Hypoid E P Lubricant-=
[ vessses King Sceley BUTRET  rwsdnssnsssss VWL-TG6]1 Class #1
Model ...vevevonnnnnes sesnwanss FB-BEOS Hypold E P Lubricant—
b ) - LA PR L A g e H1IC-93TI-A Winter ......sesee0. VVL-T6]1 Class #1

01l Pressure .... 26 1bs. (& 35 m.p.h.)
Wheel Bearings:
Iﬁ O e TR ES-d444 TIPE 1 ﬂfﬂd& 2
Water Pump: .... Prelubricated; Lubricant
Sealed in.
Generator, and Distributor: .01 oz. Ford
#4601 .
Fromt Axle:
Hypolid E P Gear Lubricant--
SURMETr o VVL=761 Class #3

Hypoid E P Gear Lubricant--
Winter . WL-TG] Class #1

R T EE NN

Steering, Gear Lubricant-VVL-T61 Clasa #2

Transmission ....ccneev0ues SAE T0 oil or
VVL-761 Class #1
Trﬂnﬂf&f Cﬂﬂ¢=..111a+q -------- BﬁE ?ﬂ ﬁil

Universal Joints:,., E5-444 Type 1 Grade 1
Chassls:

Type Fittings ..... 10 Fittings Stewart
Warner Alemite Zerk
Lubricant ....es- ES-444 Type 1 Crade 1
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Diffecentinl - Axle - Reassembling. | 4000- 8 ||OLl Pan - Dradn Plug .ococeveivnass 0-33
Distritutor - Exploded View ...oo.. | 13000- 3 | 041 Filler ..covevscssssnnannnsncns i 0-34
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